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ADDRESS AT THE DEDICATION OF THE 
ENTOMOLOGY AND ZOOLOGY BUILD- 
ING OF THE MASSACHUSETTS 
AGRICULTURAL COLLEGE* 

WHEN Professor Fernald began to teach 
entomology in the Maine State College at 
Orono, in 1872, there was only one other 
teacher of the subject in the United States, 
and that was Dr. Hagen, at Harvard, who 
had only an occasional student. Of earlier 
attempts to teach entomology on this side 
of the Atlantic there is little of record. 
W. D. Peck lectured at Harvard in the 
earlier years of the last century, and after 
1831 T. W. Harris, while librarian of Har- 
vard, had a private class in entomology, 
meeting one evening a week, and on Satur- 
day afternoons went with his class in good 
weather on a ramble. Colonel Higginson 
writes: ‘‘Doctor Harris was so simple and 
eager, his tall spare form and thin face 
took on such a glow and freshness; he 
dwelt so lovingly on antenne and tarsi and 
handled so fondly his little insect martyrs, 
that it was enough to make one love this 
study for life beyond all branches of nat- 
ural science.”’ 

Teachers of natural history of those days 
had to cover botany, zoology, geology, hu- 
man physiology, chemistry and natural 
philosophy. Collections and apparatus 
were practically non-existent. The publi- 
eation of Harris’s ‘‘Insects Injurious to 
Vegetation’’ in 1841, classic though it was, 
aroused no great interest in the study of 
insects, and it remained for Packard’s 
‘‘Guide to the Study of Insects,’’ pub- 
lished in Salem in 1869 and written by a 
young and enthusiastic worker inspired by 
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Agassiz’s training, to place entomology in 
America on a footing so that the subject 
could be competently studied and taught. 
The influence of Louis Agassiz in fact, per- 
haps even more than is generally realized, 
was enormous in the development of in- 
terest in natural history in America, and 
entomology no less than the other branches 
of the subject felt its stimulating effect. 
Moreover, the Smithsonian Institution in 
those older days under Joseph Henry did 
much by the publication in its ‘‘ Miscellane- 
ous Collections’’ of the works of Morris, 
Osten Sacken, Loew and Le Conte to help 
the labors of the earlier group of workers. 

So we find the elder Fernald beginning 
to teach entomology at the Maine State 
College in 1872, and a year later J. H. 
Comstock began to teach it at Cornell. 
Fernald, however, was professor of nat- 
ural history and he had to teach all sorts 
of things, while Comstock was confined 
to entomology and invertebrate zoology. 
Thus, while Fernald was one of the early 
teachers of entomology, Hagen was really 
the first professor of this subject with Com- 
stock as second. But it is not my plan to 
discuss precedence in this direction. I 
wish to show how recent are the beginnings 
of the study and how rapidly it has ad- 
vanced. As it happens, I was Comstock’s 
first student, and we began to work to- 
gether in a little cramped room in the 
autumn of 1873, with little material, few 
books and a poor microscope for our equip- 
ment. At the Agassiz Museum, Hagen 
had his excellent library and good collec- 
tion, and he had Crotch and Schwarz and 
Hubbard and, a little later, Samuel Hen- 
shaw working with him. Fernald was 
working single-handed off in Maine. A 


few economic entomologists were busy— 
Fitch in New York, Riley in Missouri, Le 
Baron in Illinois and Glover in Washing- 
The systematic workers and those 


ton. 
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who studied the habits of insects were more 
numerous—Le Conte, Horn, Osten Sacken, 
Lintner, V. T. Chambers, E. T. Cresson, 
S. H. Seudder, W. H. Edwards and his 
colleague T. L. Mead, Henry Edwards, 
A. R. Grote and his colleague Coleman T. 
Robinson, P. R. Uhler, H. F. Bassett, R. 
H. Stretch, F. G. Sanborn, S. S. Rathvon, 
Cyrus Thomas, H. C. MeCook, G. R. 
Crotch, H. Behr, C. Zimmerman, George 
Dimmock, C. 8. Minot, P. 8S. Sprague, F. 
Blanchard, C. A. Blake, Edward Norton, 
H. Shimer, T. Meehan, E. D. Cope, E. P. 
Austin, J. Behrens, J. H. Ridings, A. J. 
Cook, W. V. Andrews, Edward Burgess, 
L. F. Harvey, F. H. Snow, G. Lincecum, 
J. H. Emerton, Mary E. Murtfeldt, G. M. 
Dodge, C. R. Dodge, Thomas G. Gentry, 
H. K. Morrison, A. 8. Fuller, E. L. Graef, 
and, across the border in Canada, Abbé 
Provancher, William Saunders, Rev. C. J. 
S. Bethune, William Couper and E. Baynes 
Reed were about all. 

And it must be remembered that nearly 
all of these men had had no training and 
were scientifically untaught; nearly all 
were engaged in professions or in business, 
and that entomology was but a side issue 
and not the sole interest of their lives—in 
fact, with many of them it was simply an 
amusement, a fad. But I do not intend to 
detract from the value of their work. They 
and their few predecessors laid a strong 
systematic foundation for the work which 
has been done since, and for that which is 
still to come. It should be pointed out, 
however, that, systematically speaking, 
whole groups of the North American ento- 
mological complex were unknown. ‘The 
Coleoptera and Lepidoptera and certain 
families in the Diptera and Hymenoptera 
had been studied by these men, but a field 
of unknown greatness remained wunex- 
plored. 

Something must be said also of the influ- 
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ence of the unusual personality of some of 
these men in attracting others to the study. 
I have in mind especially Rev. J. G. Morris 
and Henry Ulke, neither of whom is men- 
tioned in the list; Morris because at that 
period he had stopped publishing and Ulke 
because he had not published at all. Both 
of these men, rarely attractive, lived long, 
Morris dying in 1895 at the age of ninety- 
two and Ulke in the present year at eighty- 
nine, and both of them undoubtedly made 
entomologists of others by their personal 
charm and enthusiasm. 

There were then in 1873 three teachers 
of entomology, two of them just beginning, 
three state entomologists, one of them 
(Fitch) already at the end of his work, a 
government entomologist who, on account 
of his mental make-up, was adding little to 
the progress of the science, and a small 
body of amateur entomologists engaged in 
all sorts of occupations, but whose syste- 
matic work as a whole compared favorably 
in quality with that of the workers of other 
countries. The Canadian Entomologist 
had been started, and the American Ento- 
mological Society was publishing good en- 
tomological papers. 

At the present time, after thirty-seven 
years, what a change is to be seen! In the 
place of the few score self-trained entomol- 
ogists, there is now an army. The Amer- 
ican Entomological Society is still in exist- 
ence, and publishes, in addition to its 
Transactions, an admirable entomological 
journal, Entomological News. The Ento- 
mological Society of Washington has been 
founded, with its quarterly Proceedings 
now well along in its twelfth volume. The 
Albany Entomological Society, the New 
York and Brooklyn societies, the California 
Entomological Society, the Society of 
Southern Economie Entomologists and the 
great Association of Economic Entomolo- 
gists with its list of foreign members in all 
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parts of the world and its universally-read 
Journal of Economic Entomology, and, 
latest of all, the Entomological Society of 
America with its large list of members and 
fellows and its entirely competent annals 
and its representation the present year at 
the first International Entomological Con- 
gress—all have sprung into healthy and 
progressive existence since those days. 

In place of the two active state workers 
in economic entomology, Le Baron in IIli- 
nois and Riley in Missouri, and of the 
single government entomologist, there is 
now in practically every state in the union 
an efficient entomological staff composed of 
trained men; and at Washington there is a 
corps connected with the Bureau of En- 
tomology comprising six hundred and 
twenty-three individuals, of whom one 
hundred and thirty-one are trained ento- 
mologists. In certain states, notably Cali- 
fornia, there are even county and district 
entomologists. It is safe to say that in 
1873 there were spent by states and the 
general government for entomological 
work not to exceed ten thousand dollars a 
year. On the other hand, the amount 
spent by states and the general government 
for this work at the present time much 
exceeds one million dollars a year. As late 
as 1877, immediately following the disas- 
trous invasions of the Rocky Mountain 
locust into Colorado, Kansas and western 
Missouri, and which brought about a loss 
certainly equaling two hundred millions of 
dollars and reduced a large population to 
the verge of starvation, it was with the 
utmost difficulty that Riley and his col- 
leagues were able to secure from congress 
an appropriation of eighteen thousand dol- 
lars to start the United States Entomolog- 
ical Commission on its work of investiga- 
tion of the causes of the outbreak and the 
remedies to be used in ease of future inva- 


sions. A conference of the governors of 
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the various western states and territories 
asked congress for a commission of five 
experts and an appropriation of twenty- 
five thousand dollars, but congress scaled 
this down to three experts and an appro- 
priation of eighteen thousand dollars. 
Within very recent years, however, con- 
gress has appropriated almost without dis- 
cussion such large sums as two hundred 
and fifty thousand dollars for the investi- 
gation of the cotton boll weevil and three 
hundred thousand dollars for the investi- 
gation of the gipsy moth and the brown- 
tail moth, while New Jersey has spent more 
than a hundred thousand dollars on the 
mosquito work, and Massachusetts alone 
more than a million on the gipsy moth, the 
latter sum covering the work of a number 


of years. It is safe, in fact, to estimate 


that there are in the neighborhood of five 
hundred scientifically trained entomologists 
holding official positions in this country at 
the present time, as against five thirty- 


seven years ago. 

That with our rapidly inereasing popula- 
tion a certain part of this growth should 
have occurred would have been quite to be 
expected, yet no such growth has occurred 
elsewhere, and we must search for other 
explanation than the one of normal in- 
erease. The first great impetus came with 
the organization of the state agricultural 
experiment stations in the spring of 1888 
under the act of congress known as the 
Hatch act. In a short time twenty-eight 
experiment station entomologists were ap- 
pointed. It was difficult to find the right 
men, but Fernald, Comstock and A. J. 
Cook had been lecturing to slowly increas- 
ing numbers of students, and the places 
were gradually filled and nearly all of 
them well filled. Most of the appointees 
found that they had to do much teaching 
work, and they had to build up libraries 
and collections, so that there was little time 
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for research work; but there were twenty- 
eight teachers thrown into the field, for the 
most part young and enthusiastic men, and 
through their efforts began a sudden ip. 
crease in interest in entomology, and year 
after year their graduates and those of 
other teachers who had been added to their 
number have rapidly increased the number 
of working entomologists and of those pos- 
sessing a trained interest in the study. 

Shortly after these newly appointed ex- 
periment station workers took their places 
and began their labors, the gipsy moth was 
discovered in New England. It is due to 
Mrs. Fernald’s accurate knowledge of the 
Lepidoptera that this insect was identified 
with the destructive .European pest as 
early as it was; and this determination at 
once made it evident that strenuous efforts 
must be made to check the spread of the 
species. The rapid increase of this pest 
and the remarkable work carried on in the 
state of Massachusetts during the next ten 
years attracted the minds of the people of 
the country towards economic entomology 
as almost never before. 

A few years later the San Jose scale was 
discovered in the eastern United States. 
The tremendous effect of the spread of this 
most injurious species upon the popular 
estimation of the value of entomological 
knowledge can hardly be overestimated. 
This spread alone is responsible probably 
for more legislation in this country and in 
other countries than all the other features 
of entomology combined. The San Jose 
scale literature published in the last sixteen 
years covers hundreds of thousands of 
pages, and hundreds of thousands of dol- 
lars have been lost through the work of the 
insect. But through the operation of new 
state laws many additional entomologists 
have been employed, and through their 
work millions of dollars have been saved. 

The discovery in 1894 by Smith, Kil- 
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bourne and Salmon that Texas fever in 
cattle is carried by a tick, the discovery by 
Ross in 1898 that malaria is carried by cer- 
tain mosquitoes, the discovery by Reed, 
Carroll and Lazear in 1900 that yellow 
fever is carried by a mosquito, and the 
later numerous discoveries of the réle of 
insects in the carriage of diseases of man 
and animals have still further intensified 
publie interest in entomology and have 
shown anew the importance of entomolog- 
ical education. Here economic entomology 
has touched a new side of human interest; 
it is the health of man and not the pres- 
ervation of his property that is concerned, 
and the interest, therefore, has become a 
more vital one. 

In 1894 the Mexican cotton boll weevil 
was discovered within the territory of the 
United States, and its spread to the north 
and east year after year has presented 
an enormous problem in economic zoology. 
The tremendous damage it has done and 
the fears it has aroused in other cotton- 
growing countries have threatened a dis- 
turbance in the balance of trade for the 
entire world. The inyestigation which has 
been carried on has been liberally sup- 
ported by the general government, and 
many trained men have been employed in 
the work. 

The present commanding position which 
the United States holds in entomology and 
the wide-spread interest felt in all entomo- 
logical questions, the increased support of 
the government in this direction, and the 
increased attention given to education in 
economic zoology, are then mainly due to 
the establishment of the experiment sta- 
tions, to the advent of the gipsy moth, to 
the spread of the San Jose scale in the 
east, to the discovery of the carriage of 
disease by insects and to the remarkable 
and disastrous spread of the cotton boll 
Weevil throughout the south. There are 
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many other causes, such as the recent very 
great development of interest in the prac- 
tical handling of the parasites and preda- 
tory enemies of injurious species, but these 
need not be detailed at this time. I have 
said enough perhaps to explain why there 
are sO many trained entomologists at pres- 
ent and why the agricultural colleges are 
training so many more; and that brings us 
to the immediate question of the training 
of economic zoologists. 

In an address on ‘‘The State and Zool- 
ogy’’ given at Baltimore in December, 
1900, I called attention to the fact that 
university teachers should make a study 
of the markets for the brains and training 
of their students; they should study the 
conditions of those markets and their 
needs. I showed that the men in charge of 
university departments of scientific work 
should keep closely in touch with the gov- 
ernment work along similar lines; that they 
should be encouraged to do so by the gov- 
ernment; that the government should em- 
ploy their services where they can be of 
use, and that they themselves should be 
able with the intimate knowledge acquired 
by official association or by close investiga- 
tion of government work, to lay out lines 
of study which will fit their students to 
take a hand in government work. This, I 
am glad to say, has been done by several 
of the teachers of zoology in the agricul- 
tural colleges, and by none more success- 
fully than by the Fernalds, of the Massa- 
chusetts Agricultural College. The men 
they have turned out have taken good rank 
among the experts of the state and govern- 
ment departments. In the bureau of 
which I am the chief I have secured some 
of our most valuable workers from this 
college. Among them I may mention A. 
F. Burgess, W. E. Hinds, W. A. Hooker, 
A. W. Morrill, E. A. Back, H. M. Russell, 
H. P. Wood, J. H. Hyslop, F. H. Jones, 
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F. D. Couden, C. E. Hood, F. A. Johnston, 
S. S. Crossman, C. W. Hooker and A. I. 
Bourne; while among the others who have 
achieved prominence are Dr. E. P. Felt, 
state entomologist of New York; Mr. A. H. 
Kirkland, the former superintendent of the 
gipsy moth service of the state of Massa- 
chusetts; Mr. C. P. Lounsbury, the ento- 
mologist of South Africa; Mr. H. A. Bal- 
lou, the entomologist of the British West 
Indies; Mr. R. I. Smith, entomologist of the 
state of North Carolina; Mr. R. A. Cooley, 
the entomologist of the state of Montana; 
Mr. H. C. Gowdey, the entomologist of the 
African colony of Uganda. 

These lists mean an excellent prepara- 
tion. They mean that the Fernalds have 
studied the market for the brains of their 
students, and that they have turned out 
men fitted in every respect for their pur- 
suit. I have always felt confidence in men 
coming from this laboratory, and that the 
work done by this department has been 
recognized in the erection of this building 
is a source of gratification to every one con- 
nected in any way with the men here or 
with the men who have gone out from here. 

But after all this is only one of the evi- 
denees of the spread of education in this 
direction. Out in California four years 
ago the university at Berkeley erected a 
building exclusively for the department of 
entomology. I visited it only a month ago, 
and found Professor Woodworth sur- 
rounded by his corps of assistants, with the 
class rooms full of eager students and a 
general air of bustling energy and interest 
in the work. At Cornell, where Professor 
Comstock began, as I have shown, thirty- 
seven years ago in a small room with no 
assistants and no equipment, there is now 
a large department occupying spacious 
quarters in the new agricultural building 
erected by the state, with extensive libra- 
ries and large collections and a corps of six 
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professors, including Professor Comstock 
himself. Although the department is stil] 
that of entomology and invertebrate zool- 
ogy, the entomology is by far the most 
important, and every one of the six pro- 
fessors is teaching entomology. There are 
also six assistants, of whom four are in 
biology, one in insect morphology and one 
in general entomology. The present year 
there is an enrollment of 565 in the various 
courses. This includes a registration of 
375 in general biology and 190 in purely 
entomological courses. 

In Illinois Professor Forbes has a build- 
ing devoted entirely to entomology. It is 
not a very large building, but it is suffi- 
ciently commodious and the same interest 
in the work is shown. In strictly ento- 
mological courses this year there are 85 
students, of whom 13 are graduate students 
working in advanced courses. The in- 


structors are—one professor, one assistant 
professor and two laboratory assistants. 


Excellent courses are given, and good men 
are being turned out. 

Out in Nebraska Professor Lawrence 
Bruner started in the autumn of 1888 wit 
three students. During the past year 
(1909-10) there were 160 students in the 
first semester and 142 in the second semes- 
ter in the school of agriculture, while in 
the college work there were 21 students 
throughout the year. At the date of pres- 
ent writing there are 23 students registered 
in college courses, while the school of agri- 
culture has not yet started. Professor 
Bruner has one assistant professor and a 
laboratory instructor. 

Such information as this might be con- 
tinued for pages. This is sufficient, how- 
ever, to indicate the advances that have 
been made and the sound condition in 
which we find instruction in economic zool- 
ogy being carried on at the present time. 
It may be well to suggest here that if any 
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criticism is to be made of the training that 
economie zoologists are receiving in our in- 
stitutions it is that sufficient stress is not 
laid upon the necessity of learning the 
methods of field work. A young man 
coming from a university or an agricul- 
tural college knowing his insects well and 
well fitted to teach, is at a great disadvan- 
tage in going into practical work if he has 
had no field experience, and also if he does 
not understand agriculture, horticulture 
and the most important art of meeting and 
handling men. 

It will appear from what has been said 
that the Massachusetts Agricultural Col- 
lege has borne her full share, and the 
Massachusetts Agricultural College in this 
connection means Professor Charles H. 
Fernald, later with his son Henry. He 
came here in 1886, just before the founding 
of the agricultural experiment stations. 
His published works, both in purely scien- 
tific and economie directions, have stamped 
him as of the first rank. His work in con- 
nection with the magnificent efforts of the 
state of Massachusetts to control the gipsy 
moth and the brown-tail moth has been of 
the soundest character. The affection and 
respect shown for him by his students is 
indicated almost daily by those who have 
come to Washington, and is easily under- 
stood by one who, like myself, has been 
more or less closely associated with him for 
thirty years. I shall never forget the sum- 
mer of 1880, when he and Mrs. Fernald 
spent some time in Washington working 
with Professor Comstock, who was at that 
time chief of the Division of Entomology, 
I myself being his assistant. Professor 
Fernald was a constant inspiration and he 
was also a constant delight on account of 
his overflowing humor. At that time ped- 
lars and mendicants of different kinds were 
allowed access to the rooms, and it was a 
standing joke of the professor’s, when the 
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door opened and one of these men came in, 
to jump to his feet, to appear to recognize 
him, shake his hand cordially, ask after his 
wife and children and the old folks at 
home, which almost invariably so confused 
the incomer that he turned around ab- 
ruptly and left the room. 

I understand that he is to retire now, 
I know of no one who has made quite so 
good a record, viewed from every point. 
A number of years ago I was riding with 
him along a country road in eastern Massa- 
chusetts, and he said to me, ‘‘Howard, I 
have been thinking about myself and of the 
little I have done, and I wonder whether 
after I shall have gone people will think of 
me as a systematic entomologist or rather 
as an economic entomologist.’’ And I re- 
plied instantly, ‘‘You forget probably the 
biggest work you have done and the best 
work, and that is as a teacher.’’ And is it 
not true? The memory of Professor Fer- 
nald will live after he goes, both as a sys- 
tematist and as a strong economic entomol- 
ogist, but, greater than either, as a teacher; 
and this building will be a visible monu- 
ment to his work as long as it shall stand. 
May he live many more years to know and 
to enjoy the reputations which are being 
made and which shall surely continue to be 
made by the men he has taught. 

L. O. Howarp 


U. S. DEPARTMENT OF AGRICULTURE 





THE STATUS OF MODERN METEOROLOGY 


INTRODUCTION 

I am transferring my work in meteorol- 
ogy from the U. S. Weather Bureau to 
other countries, after a continuous service 
for the government of twenty-one years, 
two in the Nautical Almanac and nineteen 
in the Weather Bureau, for reasons not re- 
lating to my official or professional duties. 
During this time numerous more or less 
detached researches have been published, 
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and this seems to be a good opportunity to 
make some remarks regarding the progress 
of meteorology in the past twenty years, 
and some comments on the present status 
of the problems connecting the atmospheres 
of the sun and the earth. While an assist- 
ant in the National Observatory, Cordoba, 
Argentine Republic, the Director, Dr. B. 
A. Gould, who established the Meteorolog- 
ical Offiee as well as the Astronomical Ob- 
servatory in that country, was wont to say 
that he felt confident that the weather 
changes as observed synchronized closely 
with the variations in the numbers of the 
sun spots. It has since then been shown 
that Cordoba is peculiarly well situated 
in the midst of the high pressure belt of 
the southern hemisphere, to bring out this 
parallelism, because of its freedom from 
local ecyelonie disturbances. Many re- 
searches, such as those by Balfour Stewart, 
Briickner, and others, along this line, indi- 
eated that such synchronism was real, but 
that the details of the phenomena are ex- 
ceedingly complicated. Indeed, the funda- 
mental question is, whether the weather 
variations in the earth’s atmosphere admit 
of a further classification, by correlating 
them with the laws of physical processes 
depending upon the several types of trans- 
formed solar radiation, as heat, electricity, 
magnetism, pressure and density. If such 
a synchronous connection can ever be es- 
tablished in the interest of annual or sea- 
sonal forecasting, the advantage to public 
utilities is evidently such as to justify all 
reasonable efforts to secure it. 


THE GENERAL PROBLEMS 


The atmosphere of the earth is the seat 
of many physical forces in mutual inter- 
action, absorption and radiation of solar 
energy, the transformation of this energy 
into heat and the circulation of masses of 
different densities under the force of gravi- 
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tation on the rotating globe, the further 
transformation of solar energy into electric 
and magnetic forces and the other minor 
forms. This implies the application of the 
theorems of thermodynamics, hydrodynam- 
ics and electromagnetism) in an endless 
complexity, and requires special researches 
and studies on a large seale. Except for 
recent work with balloons and kites on 
temperatures, vapor pressures and wind 
vectors, the observations of meteorology 
have been limited to the surface strata of 
the atmosphere, so that much inference 
and extrapolation was inevitable. Furth- 
ermore, the observations made at the nu- 
merous stations in various latitudes and 
longitudes have not been homogeneous, on 
account of the incessant changes in the lo- 
eation of the barometers, the thermom- 
eters, the anemometers, and other instru- 
ments, with the growth of modern cities 
and for commercial conveniences. All 
meteorological observation stations should 
be removed from the cities and placed in 
an environment that will have the same ex- 
posures for a century, while the business 
office for the convenience of the public is 
placed in the town. Finally, the theoret- 
ieal science of meteorology made a bad 
start with its literature. The first applica- 
tions of thermodynamies to hydrodynamics, 
the early theories of the general circulation 
and the formation of storms in cyclones 
and anticyelones, have been proved entirely 
inadequate and misleading. In some as- 
pects the theory of general meteorology has 
been revolutionized in the past twenty 
years, and the rebuilding process is in 
operation, but the hydrodynamic problems 
are so difficult that progress is slow. The 
observations are gradually being reduced. 
to homogeneous series, and many students 
are now attracted to one problem or another 
all over the world. 

Homogeneous Observations.—The gen- 
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eral problem indicated can be approached 
in two ways, (1) the method of analytical 
theorems checked by a comparatively few 
observations; (2) the method of numerous 
homogeneous observations leading up to 
veneral theories. The earlier researches 
in meteorology, as a rule, pursued the 
former plan, and the result was in some 
eases solutions not applicable to nature. 
My own judgment favored the second and 
more laborious system as probably leading 
to better results in the long run. This 
opinion was based upon five years’ experi- 
ence with Dr. B. A. Gould at the Argen- 
tine observatory in stellar astronomy, and 
three years with Professor Simon New- 
comb in eonnection with his Planetary 
Tables. These masters in science always 
prepared extensive observational data be- 
fore proceeding to definitive discussions. 
Accordingly, in view of the chaotic condi- 
tion of the records of data in the United 
States, due to changes of the local hours of 
observing, changes of place of the station 
instruments, lack of uniformity in the 
methods of reduction, it was necessary to 
devote several arduous years to the mere 
routine work of overhauling the original 
observations. This included the readjust- 
ment and discussion of the following data: 
(1) The magnetie and the electrical data 
at 30 stations in all parts of the world; (2) 
the cloud observations for wind vectors at 
several stations in the United States and 
the West Indies; (3) the barometric sys- 
tem of the United States; (4) the tempera- 
tures and vapor pressures of the United 
States; (5) the precipitation records for 
climatology ; (6) numerous observations 
on evaporation in all parts of the United 
States. In consequence of this work the 
Weather Bureau now possesses a funda- 
mental barometric system, upon which all 
forecasting since 1900 has been based, be- 
ing homogeneous long-record monthly and 
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annual values of pressure for about 200 
stations with normals, 1873-1910, to which 
the pressure variations due to atmospheric 
circulation can be referred. There is, also, 
a homogeneous system of temperatures 
and vapor pressures, with 33-year normals 
for more than 100 stations, on which the 
departures in temperature due to the ac- 
tion of solar rediation on the circulation 
can be computed, and these have been made 
the basis of the entire climatological sys- 
tem of the United States. The summary 
of the precipitation records for several 
hundred stations, in 106 sections, is nearly 
finished, and these data furnish the basis 
for studies by engineers interested in 
water resources as applied to power and 
irrigation. A report on the subject of 
practical evaporation is now ready for the 
press, and covers a large amount of new 
matter of no little interest and importance. 
The cloud observations have revolutionized 
the theory of circulation, and the new re- 
lations discovered between the radiation 
of solar energy and transported heat by 
circulation have opened a large field for 
important progress. The magnetic terres- 
trial field was broken up into its compon- 
ents, (1) normal field, (2) diurnal dis- 
turbing field, (3) meridional deflecting 
field, (4) the field of perturbations and 
the relations between these fields and the 
corresponding currents of ions in the at- 
mosphere, constitutes a most interesting 
part of the subject of the transformation 
of the absorbed radiant solar energy in the 
earth’s atmosphere. Simultaneously with 
the revision of the observations, we have 
pursued extensive studies in hydrodynam- 
ies as related to circulation, in thermody- 
namies as connected with the causes of 
circulation, and in electricity and magnet- 
ism as related to radiation. The recent 
advanees in this last subject by Heaviside, 
Hertz, Lorentz, Thomson and others, and 
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the growing interest in the subject is at- 
tested in nearly every mail by the arrival 
of important and valuable papers in these 
subjects. The ionization of the atmos- 
phere and its consequences in a circu- 
lating medium form an inexhaustible field 
for valuable investigations. 

The General Circulation of the Atmos- 
phere.—These observations have been the 
means of subjecting to critical examina- 
tion the theoretical researches of Farrel 
and of Oberbeck on the general circulation 
with the result that they are distinctly de- 
fective. This circulation is not so simple 
as was assumed in the elementary canal 
theory upon which their integrations were 
based, and, unfortunately, the actual cir- 
culation is too complex to admit of any 
simple hydrodynamic treatment. The canal 
theory assumes a simple overflow from the 
equator to the poles in the upper levels, 
with return underflow towards the equator 
in the lower levels. Our cloud work first 
proved that there is an interflow in all 
levels from the ground upwards, being a 
maximum in the 2-mile level, by which 
warm currents from the south interpene- 
trate cold currents from the north, and 
under the force of gravity set up a mixing 
circulation which produces cyclones and 
These southerly warm cur- 
rents in lower levels were called 
‘‘leakage’’ and their function 
was to break up the high pressure belt 
into large centers of action, around which 
the interchange of heat goes on rather than 
above and below an assumed neutral plane 
of motion. 

At the same time the source of the heat 
energy that drives cyclonic storms, hurri- 
canes and tornadoes was shifted from the 
latent heat of condensing water vapor, as 
assumed by Espy and advocated by Farrel 
and Abbe, to the heated masses of air 
whose temperature has been raised pri- 
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marily in the tropies by solar radiation. 
Masses of air of different temperatures 
have their pressure-levels shifted in such a 
way that the force of gravitation tends to 
produce nearly horizontal currents, which 
sustain the mechanical interflow of cold 
and warm masses in a mixing circulation 
that gradually tears them to pieces, and re- 
duces the disturbed temperatures to the nor- 
mal values of their locality. My study of the 
distribution of temperatures between the 
equator and the poles in all latitudes, be- 
tween the surface and 16,000 meters in ele- 
vation, has resulted in a very different pic- 
ture from that heretofore presented. It has 
been assumed that the maximum tempera- 
tures in the levels 1,000-10,000 meters is 
over the equator, but I find that it is lati- 
tudes + 33° and — 33° approximately, in 
the high pressure belt, and that there is a 
distinct depression of temperature over 
the tropics, with a maximum at the 2-mile 
level. This is the only distribution of heat 
in harmony with the known velocities in 
the general circulation. Thus, the depres- 
sion of temperature in the tropics is due 
to vertical adiabatic circulation, and the 
maximum in the high pressure belt is due 
to the downward settling of air from the 
higher levels, so that the real canal circu- 
lation is chiefly confined to latitudes within 
50 degrees of the equator. The mechanical 
equations of motion require an increase in 
temperature from the equator towards the 
high pressure belt, in order to produce the 
westward drift and trade winds of the 
tropics; there must be a decrease of tem- 
perature from this maximum towards the 
poles to produce the eastward drift in the 
temperate and polar zones. The velocity 
of circulation is proportional to this change 
of temperature gradient on a given level, 
and hence there is maximum westward 
component in the 2-mile level over the 
tropics, especially near the high pressure 
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belt, and an inereasing eastward drift 
from the surface upwards in the temperate 
zones to about 13,000 meters, where it be- 
gins to fall off at the isothermal level. 

The Consequences of this Distribution of 
Temperatures in the Atmosphere.—(1) 
Any increase in pressure in one locality is 
compensated by a corresponding decrease 
in another locality, in order that the total 
pressure of the atmosphere may remain a 
constant. I have shown that an increase 
in solar radiation is attended in general by 
an increase of pressure in the hemisphere 
whose focus is the Indian Ocean, but a 
decrease of pressure in the American con- 
tinent. (2) An increase of solar radiation 
means an increase of temperature through- 
out the tropics, and an increase in the west- 
ward drift, but a decrease of temperature 
in the temperate zones with an increase in 
the eastward drift. This strengthening of 
the two branches of the hemispherical 
torque, with opposite temperatures at the 
surface from the increase in the energy of 
the solar radiation is essential in order to 
preserve the constant rotation of the earth 
on its axis, which is observed by astronom- 
ical methods to be the fact. This necessary 
inversion of pressure and temperature in 
the several parts of the earth’s atmosphere, 
due to the same external change in heat 
energy from the sun, not only reconciles a 
number of conflicting researches on isolated 
phenomena, but it tends to classify a vast 
number of interrelated but apparently ir- 
reconcilable facts referred to the old canal 
theory. 

The Local Circulations in the Atmos- 
phere—The early theoretical studies on 
cyclones and anti-eyclones proceeded on the 
unnecessary supposition that these circula- 
tions are warm-centered or cold-centered 
about the axis of gyration. The argu- 
ments for this theory were based upon the 
easy solutions of the equations of motion, 
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wherein Farrel assumed one and the Euro- 
pean meteorologists another possible solu- 
tion. The observed facts by means of kites 
and balloons do not justify such distribu- 
tions of temperature about an axis, but 
rather such temperatures as would place 
the centers of gyration near the borders of 
the warm and cold interflowing currents 
just described. The hydrodynamic and the 
thermodynamic relations in this case be- 
come excessively complicated in the case 
of cyclones, which are really very irregular 
circulating structures, though hurricanes 
and tornadoes conform closely to simple 
vortices. 

Solar Radiation and Terrestrial Fields 
of Heat, Magnetic and Electric Energy.— 
I became convinced, from a study of Max- 
well’s ‘‘Electricity and Magnetism,’’ in 
1889, that the most probable explanation 
of the outstanding problems in terrestrial 
magnetism and electricity would be found 
in the transformations of the electromag- 
netic energy of solar radiation in the 
earth’s atmosphere. At that time the only 
known type of motion was to be found in 
the kinetic theory of gases, and these two 
systems were not very readily harmonized. 
The discovery of ionization, and the fact of 
electrons: in motion in the air, accounting 
for induced magnetic fields and conduc- 
tivity due to moving electric charges, put 
the entire subject on a new basis of 
thought. This atmospheric ionization was 
caused either by the transformation of the 
very short wave rays from the sun, or pos- 
sibly by cathode corpuscles in bombard- 
ment from the sun to the planet, in the 
high levels where low densities prevail in 
the gases; or, else, by friction electricity 
generated among the molecules, dust, va- 
por, water and ice particles in the lower 
atmosphere near the surface in the low 
levels; or, finally, by radioactive radiations 
and emanations from the body of the earth 
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itself. Such were the successive inferences 
of the theory of electrons by ionization as 
later developed, though not known in 1891, 
when my work in that subject began. As 
an attack upon the problem, the observed 
magnetic field of the earth was subdivided 
into a normal field and the several deflect- 
ing magnetic fields mentioned above, the 
vectors being expressed in appropriate 
rectangular and polar coordinates. These 
several fields, (1) diurnal, (2) meridional, 
(3) perturbation, were built up by compu- 
tation over the entire earth, and they form 
the systems of magnetic component fields 
to be accounted for by superposed mag- 
netic systems, or by systems of induced 
currents of electric ions in motion. The 
formulas pertaining to this subject, espe- 
cially from O. Heaviside’s papers, were 
assembled in 1900 for use by meteorolo- 
The beautiful lectures on the the- 


gists. 


ory of electrons, by H. A. Lorentz, 1909, 


will guide the reader much more fully in 
all these interrelated subjects. My 36-inch 
model of the diurnal magnetic deflecting 
field exhibited a very complex series of 
vectors of three types, which have the spe- 
cial characteristic that they are intimately 
associated with the diurnal convection of 
the atmosphere, and the temperatures, va- 
por pressures, barometric pressures and 
wind velocities. Now, this diurnal convec- 
tion is confined to a stratum only one or 
two miles thick, and therefore the magnetic 
vectors must be caused by the movement of 
the electric tons in the lower and not in 
the higher strata of the atmosphere, so that 
this magnetic field can be caused only indi- 
rectly by the incoming radiation, that is, 
by the motion of the ions in low-level con- 
It is quite probable that 
this lower field of electricity comes from 
the radioactive processes in the ground, but 
the stream lines of + ions in the lower 
strata can readily be drawn from an in- 
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spection of the magnetic vectors, whatever 
their physical origin. Eliminating the 
normal and the diurnal magnetic fields 
there remains the second or meridional 
field which consists of vectors nearly per- 
pendicular to the normal lines of magnetic 
force around the earth and lying closely in 
the planes of the magnetic meridians. 
These vectors form the picture of a per- 
meable shell lying in an external field of 
magnetic force, and they slowly surge back 
and forth as a reversing system every few 
days, southward and northward, as if the 
electric currents made circuits in the air 
along the lines of magnetic force, high over 
the equator and returning as ground cur- 
rents through the earth’s outer layers. On 
collecting such vectors at stations in all 
parts of the earth in long tables, it was seen 
that the reversals had a periodic action 
easy to detect and mark off by dates. A 
least square solution gave the period 26.68 
days, and thus associated it with the ob- 
served synodie rotation at the equator of 
the sun. At that time the commonly ac- 
cepted synodie period was assumed to be 
about 26.00 days, derived from least square 
solutions on auroras, thunderstorms and 
magnetic fields, and therefore not in har- 
mony with current opinions. The recent 
spectroscopic work of the Mt. Wilson ob- 
servatory, however, fixes the equatorial 
period of rotation at the level of the photo- 
sphere as 26.70 days with a smaller period 
in higher levels of the sun’s atmosphere. 
We infer that the mixed radiation from the 
sun should be sorted out by elevations, and 
by latitudes, as well as by longitudes, in 
order to complete the solution of this prob- 
lem. This meridional magnetic field at the 
earth carries one inference with it. If the 
normal terrestrial magnetic field is equiva- 
lent to a system of east-west electric cur- 
rents, then this disturbing field can not be 
accounted for by strengthening and weak- 
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ening these east-west currents, because the 
deflecting field is at right angles to the 
normal field, and requires north-south cur- 
rents. It may be generated by the trans- 
formation of incoming solar radiation in 
the outer layers of the atmosphere, where 
the short waves of the spectrum are actu- 
ally depleted, so that after formation the 
ions travel along the lines of normal mag- 
netic foree, revealing their presence in the 
auroras, and the slow surging of the merid- 
ional field of magnetie foree. It seems to 
me doubtful whether this field is due to any 
corpuscular action bombarded from the 
sun, and it is more probably due to short 
wave transformation. The third or per- 
turbation magnetic field is much more ir- 
regular in its vectors, and it may show 
evidences of the same forces that produce 
the meridional and the diurnal fields as 
well as some other irregular vectors. This 
field is more probably due to the bombard- 
ment by the solar corpuscles, being spas- 
modie and irregular as to period and en- 
ergy. In view of the configuration and 
persistent periodic action of the meridional 
field just deseribed, there was little else to 
do in 1893, before the discovery of ions, 
than assume the fact that the sun consti- 
tutes a huge spherical rotating magnet car- 
rying an unequal field, due to its internal 
currents of polarization or fixed internal 
magnetic masses. My studies on the struc- 
ture of the sun’s coronas during the time 
of minimum solar activity strongly sug- 
gested this view, and especially the appar- 
ently fixed positions of certain coronal 
poles tended to confirm it. The objection 
that the sun could not be a magnetized 
body on aceount of its heat did not seem 
very important, because the earth is evi- 
dently hot and at the same time the seat 
of a permanent magnetic field. ‘The recent 
discoveries of the Zeeman effect, and its 
Presence in the sun spots, seems to put that 
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objection out of court. The only problem 
now is properly to apportion the electric 
and magnetic parts in the solar and the 
terrestrial fields between the variable mag- 
netic and electromagnetic fields which 
transport the energy of the sun to the 
earth. 

Solar Synchronism and Weather Fore- 
casting.—The revised homogeneous obser- 
vations of pressure, density of vapor, tem- 
perature and magnetic field, besides 
providing normals for climatology and 
daily forecasting, afford the basis for the 
study of solar synchronism and long range 
forecasting. It has been shown already 
that the entire weather system of the 
United States systematically varies with 
the frequency of the solar prominences and 
sunspots, and with the terrestrial magnetic 
field. The storm tracks go to lower lati- 
tudes with the increase of solar action, the 
movement of the eastward drift is greater, 
the temperatures of the United States are 
lower, and the barometric pressures are 
higher. This is based upon 481 charts of 
temperature, each containing the variations 
of temperature from the normal, one for 
each month, 1873 to 1910; upon a long 
series of pressure charts, and upon numer- 
ous other compilations of available data. 
The reversal of temperatures and the in- 
erease in the velocity of the eastward drift 
compensates for the increase of heat 
energy in the tropics. Similar studies 
were extended to the entire earth with the 
result that the synchronism is everywhere, 
but the details are complicated. As mat- 
ters stand it is entirely proper to under- 
take annual forecasts of the type of the 
coming year, whether cooler or warmer 
than the normal, provided suitable obser- 
vations of the outgoing solar energy can 
be secured up to date for immediate use. 
The sun spots are too sluggish a measure 
of solar energy to be of much value; the 
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prominences are taken only on the edge of 
the disk; but similar phenomena over the 
entire face of the sun should be studied 
systematically every day at enough observ- 
atories to escape terrestrial cloudiness; 
direct radiation measures are still too en- 
cumbered with meteorological conditions 
not fully eliminated, as vapor contents and 
dust in the upper levels, and transported 
heat in all levels, to be of primary value at 
present; the indirect measures of the solar 
radiation through the magnetic field, 
whereby the amplitudes change with the 
variable solar energy, promise the most 
simple and effective method of observation, 
as soon as the subject of ionization can be 
more fully developed in the earth’s atmos- 
phere; the temperature, pressure and wind 
effects at different localities must be studied 
by practical forecasters, who fully under- 
stand this complex train of causes and ef- 
fects. It may be stated in passing that no 
important improvements have been made 
in daily forecasting for 30 years, and the 
same methods continue in vogue. A change 
in the seale of verifications, a more or less 
flexible margin of allowances for errors 
and successes, present different percent- 
age figures for comparison, but on reduc- 
tion to the same scale there has been no 
improvement for many years. We pre- 
pared tables for constructing daily pres- 
sure charts on the sea level, the 3,500-foot 
level, and the 10,000-foot level and the 
mutual relations of the three respective 
systems of isobars are exceedingly instruc- 
tive and suggestive. The trend of the 
upper isobars shows the coming course of 
the storm tracks in a remarkable manner, 
and the closed isobars of sea level are 
usually entirely drawn out on the 2-mile 
level. Similarly, it is possible to prepare 
approximate isotherms on these two upper 
levels, after suitable preliminary studies 
have been made, and the close relations of 
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these isobars and isotherm upper level 
charts to the areas of precipitation already 
studied in part will form the only possible 
basis for an improved method of forecast- 
ing. 

The Circulation of the Solar Mass — 
The model of the circulation of the earth’s 
atmosphere is the proper analogue for the 
analysis of the circulation of the matter 
constituting the body of the sun, if the ap- 
parent difficulties in the way of securing 
the thermodynamic constants in the gen- 
eral equations of motion can be overcome. 
It is quite evident that the solar circula- 
tion is an obverse picture of the terrestrial 
circulation. If the maximum tempera- 
tures in the earth’s atmosphere occur in 
middle latitudes, on the sun the maximum 
temperatures are probably over the equa- 
tor and over the poles with a minimum 
near the sun spot belts. If in the earth’s 
atmosphere the westward drift is in the 
tropics, in that of the sun it is in the polar 
regions; if in the earth’s atmosphere the 
eastward drift is in the temperate zones, in 
the sun’s atmosphere it is in the equatorial 
regions. It will require much labor to 
work out the problem which is thus stated, 
but conforming to the probable action of 
the general equations of motion. It is my 
purpose to pursue these higher problems 
in solar physics so far as conditions per- 
mit me to do so. 

FRANK H. BIGELOW 


WASHINGTON, D. C., 
August, 1910 





A ZOOLOGICAL LABORATORY AT MONTEGO 
BAY, JAMAICA, B. W. I. 

WHEN in 1891 Professor W. K. Brooks 
removed the zoological laboratory of the 
Johns Hopkins University to Port Hender- 
son, near Kingston, Jamaica, he deputed 
the present writer to visit all the other 
sites on the coast in search of the best. 
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It was found that Montego Bay in the west- 
ern part of the island was an exception- 
ally promising place for a laboratory, but 
as there was then no railroad connection 
to Montego Bay, more accessible regions 
were preferred, and following the lines of 
least resistance the laboratory was opened 
again at Port Henderson in 1893 and in 
1896, while in 1897 it was removed to Port 
Antonio, on the north coast. After this 
most unfortunate season, which brought 
with it the deaths from yellow fever of 
both Professor Humphrey and Dr. Conant, 
the university sent no more zoologists to 
Jamaica till the present year, 1910. 

Montego Bay being now accessible both 
by steamer direct from New York, from 
Philadelphia and from Baltimore, and by 
rail from Kingston and Port Antonio, six 
zoologists went to test the advantages of 
this region, and in a residence lasting 
through June, July, August and Septem- 
ber found it a most desirable location for 
all kinds of zoological work. 

The advantages of this place are largely 
dependent upon its topography; the con- 
tour of the coast and the location of the 
hills form a large body of water cut off 
from the trade winds to a large extent but 
still widely open to the ocean on the north. 
This calm water is exceptionally favorable 
for the capture of pelagic life. 

A second advantage lies in the fact that 
all the rocks in the neighborhood are lime- 
stone, which forms white sands and clear 
water, producing eonditions much like 
those in the Bahamas. Yet there are in- 
teresting rivers with fresh-water faunas 
close at hand, but these discharge so that 
the wind and currents carry all the fresh 
water to the west and leave the region 
selected for a laboratory bathed at all times 
in purest salt water. The remarkable uni- 
formity of the sea is indicated in the fol- 
lowing table of observations made at the 
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TABLE OF OBSERVATIONS ON SALINITY, TEMPERA- 
TURE AND TIDE, IN SEA IN FRONT OF THE LABO- 
RATORY, “SNUG HARBOR,” MADE BY MR. A. R. 
MIDDLETON JULY 31l—AUGUST 2, 1910, MONTEGO 
BAY, JAMAICA, B. W. I. 


Temper- Temper-| Salinity | Depth in 








Tin ¢ reduce 
ne of Day =" = ~ oo -y Inches 

11 a.m. 314+C.| 29 | 1.0275 19 
12 noon 32 29 | 1.0276 | 19 

1 p.m. | 33 29 1.0275 20 

2 p.m. | 33.5 29 1.0276 23 

3 32 | 29 1.0276 25.5 
4 33 | 29 1.0276 | 29.5 
5 31 | 29 1.0274 33.75 
6 29.5 29 1.0273 35 

7 28.2 29 1.0273 35.25 
8 27 28 1.0273 35.75 
9 , 26 28 1.0272 30 
10 | 25 | 1.0272 25 
11 25 28 1.0272 24 

12 midnight | 25 28 1.0272 23 

1 a.m. 24 28 1.0272 22.5 
2 2: 28 1.0272 22.5 
3 23 28 | 1.0272 23.5 
4 | 22 | 28 | 1.0272 24 

5 23 | 28 | 1.0272 25.5 
6 23+ 28 | 1.0272 26 

7 25+ 28 | 1.0272 26.5 
8 29 28 1.0272 25 

9 30 28 1.0272 | 23 
10 31 28 1.0273 | 21 
11 33.5 29 1.0273 | 19.75 
12 noon 34.5 | 1.0272 19 

1 p.m. 33 | 29 1.0272 20.5 
2 33 29 | 1.0274 21.5 
3 | 32.5 29 | 1.0276 | 25 

4 32.5 29 | 1.0276 | 29.75 
5 33 29 | 1.0274 | 31.5 
6 30.5 28 | 1.0272 33 

7 | 29— 28 | 1.0272 35 
8 27.5 28 | 1.0272 35.5 
9 26 28 | 1.0272 32.5 
10 25 28 | 1.0272 31 
11 | 

12 midnight 

1 a.m. 

2 | 

3 24.5 28 1.0272 23 

4 24 28 1.0272 24 

5 25 28 1.0272 25 

6 26 28 1.0272 25.75 
7 26.6 28 1.0272 26.5 
8 28 28 1.0272 25 

9 29.5 28 1.0272 22.5 
10 | 27.3 28 1.0272 | 21 











laboratory landing, for forty-eight hours, 
continuously, with but few interruptions. 

In this table the salinities have been re- 
duced by Dr. Caswell Grave, of the Mary- 
land Shell Fish Commission, to a standard 
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of fifteen degrees centigrade and corrected 
by a standard salinometer. It shows that 
pure sea water of uniform temperature 
ean be got at the laboratory at all hours. 
Taken at the end of July and beginning of 
August of a reputedly hot summer, it shows 
the lack of excessive heat by day and the 
comfortable coolness of early morning. 
Moreover, it expresses the small range of 
tide and the oceurrence of a main high tide 
and a lesser tide each twenty-four hours, 
one rising some sixteen and the other but 
four inches. 

The climatic conditions proved favorable 
for work; during June, July and August 
we found the temperature in the labora- 
tory not higher than 86° Fahrenheit by 
day and falling to 74° or 72° at night, 
tempered by a strong sea breeze which be- 
gan from seven to nine in the morning and 
died away before sunset, and by a gentle 
land breeze late in the night. Afternoon 


showers laid the dust and kept the vegeta- 
tion green upon the rocky hills. 

The annual rainfall officially recorded 
for this locality is a golden mean between 
the extremes at Port Henderson and Port 
Antonio, being 55 to 70 inches, while as 
little as 30 to 35 at the former and as much 


as 100 and more at the latter region. This 
rainfall is so distributed that good crops 
of bananas, cocoanuts, sugar cane and veg- 
etables result. Yet at the same time within 
a radius of only ten miles the rainfall map 
shows localities having all the possibilities 
of the island; a small region with more 
than 100, a large region with 75 to 95, and 
small regions near us with 40 to 50 and 
even 30 to 35 inches of rain annually. 
The laboratory was within but a mile of 
the center of the city of Montego Bay, be- 
ing in fact within the city limits. This 
proximity to a very interesting old colonial 
town of several thousand inhabitants with 
good shops, fine market, extensive trade 
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and frequent connections with the United 
States as well as with all parts of Jamaica 
and with Colon, proved a most decided ad- 
vantage. 

The building rented as a laboratory was 
a dwelling house known as ‘‘Snug Har- 
bor,’’ to the east of the town on the main 
road to Falmouth and close to the sea. It 
is so well located for this purpose that it 
was selected as a favorable site back in 
1891 and at present is the more desirable 
as being fitted by its present owner with 
screens to keep out mosquitoes and with the 
conveniences made possible by a city water 
supply. 

However, the chief factor in such a sta- 
tion is the character of the accessible 
fauna and this was soon found to be on the 
whole better than in any other part of 
Jamaica yet tried, though lacking some of 
the special advantages of the reefs of Port 
Antonio and the Cays off Kingston. 

The strong feature of the fauna is its 
comprehensiveness, its inclusion of so many 
diverse ecological areas within reachable 
limits. 

A glance at the map would show that the 
laboratory while so exposed to the sea as to 
have Salpas, Trichodesmium and the like 
pelagic forms of life brought to its very 
doors, is yet close to coral reefs and 
stretches of clean white sand shore and bot- 
tom. The generally precipitous north side 
of Jamaica that drops in a third of a mile 
to the hundred-fathom limit and then at 
once to the two-thousand-fathom ocean 
bottom offers in Montego Bay somewhat of 
an exception, since there is here an area a 
mile wide and broad for dredging and fish- 
ing within the hundred-fathom limit. 

While the general shore is clean rock or 
sand, there is a fourth great source of ani- 
mal life, presented by the mangrove shores 
that lie at safe but convenient distances to 
the west and the east, in addition to the 
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surface fauna, the dredging and the col- 
lecting on coral reefs. Most especially 
favorable are the mangroves of the tortuous 
passages amidst the Bogue Islands, seme 
twenty minutes from the laboratory with 
the gasoline launch. This interesting pro- 
duct of the combined action of wind and 
eurrent upon the material brought in past 
time to the sea by the Montego Bay River 
is now a growing addition to the large 
alluvial plain upon the edge of which the 
town of Montego Bay stands, and as shown 
on the map consists of some larger and 
smaller islands, near a dozen, extending 
the alluvial deposits to the west under the 
influence of the trade winds. The man- 
grove trees covering these islands and the 
adjacent shores hang their roots into salt 
water along a total distance of many miles. 
While some of this expanse of pendant 
roots is exposed to the fresh waters of the 
Bogue and Redding rivers and barren of 
animal life, the major part of the edges of 
this whole complex of islands offers rich 
collecting ground comparable to that back 
of the ‘‘ Palisadoes’’ near Kingston. More- 
over, the quiet water between the islands, 
where very deep, is often the abode of 
swarms of jellyfish and zceas, while the eel- 
grass shoals have their own sponge, lamel- 
libranch, worm and echinoderm forms. 

Added to these four main marine col- 
lecting fields are the fresh and brackish 
water and land faunas easily accessible. 

Two rivers within a few miles of the lab- 
oratory, with interesting animal life, were 
navigable for the launch for a mile or so 
above salt water. The apparent former 
mouth of one now forms a brackish pond 
containing a rather unique commingling of 
both fresh and salt water animals. 

Several small streams and springs were 
accessible, while permanent ponds pre- 
sented various stages between conditions 
in the interior and those close to the sea. 
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On the land the fauna accessible is that 
of a rather dry rocky coastal ridge of hills, 
of mangrove swamps, of a rich alluvial 
plain and of the mountainous interior to 
be reached by train or wagon. Not to be 
overlooked are the large caverns with their 
dense population of bats. 

Referring to the fauna more in detail, it 
may be noted that the surface collecting in 
the bay was better than at Port Antonio 
or Port Henderson. Salpas, meduse and 
especially siphonophores were abundant; 
larval crustacea, echinoderms, ascidians 
and molluses were taken in numbers; the 
large tornaria larva was exceedingly com- 
mon, though as yet the adult has not been 
found there. The water being very pure 
and free from inshore copepods, the sur- 
face material was readily studied. 

The reefs are rich in the usual madre- 
pores and porites with a great many hydro- 
corals, sea fans and other gorgonians with 
their attendant fishes, molluses, worms and 
echinoderms. But owing to the small tide 
and open nature of the coast the reefs are 
not as easily worked by wading as are some 
at Port Antonio, though by patient wait- 
ing till the single low tide of the twenty- 
four hours comes at a convenient time of 
day very good collecting can be had at the 
reefs near the laboratory or to the west or 
to the east. 

On the reefs and in the harbor where 
scattered corals abound many species were 
taken by a modified pair of oyster tongs 
and by diving, in which the native fisher- 
men often excel. Some large and interest- 
ing sponges were thus obtained as well as 
a few small ones of commercial significance. 

Owing to the great clearness of the 
water the common water glass or bucket 
with glass bottom brought the fauna well 
within observing reach at considerable 
depths, so that little use was made of the 
Japanese diving spectacles that enable the 
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observer to see the bottom fauna very dis- 
tinectly as long as he can hold his head 
under water. In some cases these too little 
known tools were of value and interest, 
though the extreme prevalence of the spiny 
sea urchin, Diadema, makes one cautious 
in the use of one’s head under water. The 
presence of stinging corals, sea-scorpions 
and sea stings also ineuleates caution in 
the handling of dimly seen objects. 

On the reef close to the laboratory was 
found crawling one night the remarkably 
branched echinoderm Gorgonocephalus or 
Astrophyton, rarely seen except in deeper- 
water dredgings. 

The near-by beach (a perfect bathing 
beach) yielded hippas, and interesting 
gasteropods, including the carrier shell, 
Xenophora conchiliophora, as well as 
echinoderms. The rocks at the laboratory 
were covered with chitons, echini, gastero- 
pods and the active crab Grapsus grapsus 
L., there known as ‘‘ Bessy lightfoot,’’ while 
at the boat wharf there, single heads of 
coral with tubularian hydroids gave wit- 
ness to the pureness of the water in which 
bright-colored fish and changing squids 
made daily journeys and reappearances. 

The means at hand for dredging proved 
inadequate to the deeper parts of the bay, 
but showed considerable workable areas 
near shore free from coral heads and in- 
habited by gasteropods, ascidians and star- 
fish. 

The location of the laboratory proved 
unexpectedly advantageous for the study 
of tropical fishes and their parasites, since 
almost all the fish caught for the town 
daily passed under our eyes. The fifty or 
so dugout canoes that are seen resting on 
the sands by their owners’ houses in the 
town all day long are out about the reefs 
before dawn, when the fishermen haul their 
traps or fish with hook and line till the rise 
of the trade wind sends them home directly 
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past the laboratory. Being men of keen ob- 
servation and knowledge of the natural 
history of the reefs, and in need of money 
as well, it was a mutual advantage to have 
them stop to exhibit both the usual catch 
and any unusual animal that might else 
have been thrown back into the sea. Much 
of the fishing being carried on with traps 
or pots baited with ‘‘sprats,’’ or mashed 
Diademas, not only fish of all kinds, but 
many crustacea and molluses are taken 
and from depths not otherwise easy of ac- 
cess, 

As emphasizing the beautiful clearness 
of the water it may be noted that the fish- 
ermen throw their traps into water many 
fathoms deep with no buoy to mark them, 
in confidence that from their knowledge of 
the landscape of the bottom they can find 
the spot for each of their many traps and 
then see it well enough to take it up with 
a hook and line. 

The ecological territory consisting of 
mangrove roots hanging in quiet sea water 
along the edges of the Bogue Islands is in- 
habited by vast masses of vegetable and 
animal life representing all the phyla of 
the animal kingdom if but few groups of 
plants. Before the hanging roots have 
grown down to the bottom they furnish 
favorable place of attachment for free- 
swiming larve and are soon covered over 
with fixed growths of oysters, barnacles, 
sponges, hydroids, alge and many sorts of 
simple and compound ascidians that grow 
into large complex masses near the surface 
of the water. Amidst these fixed animals 
wander many strange crabs and active 
ophiurids and nudibranch and _ shelled 
gasteropods. The exact make-up of these 
complex colonies varies from island to is- 
land and from side to side, while some 
passageways are rich in alge and in large 
tubicolous annelids. 

The fauna of the Great and Montego 
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Bay rivers besides some fresh-water and 
ssarine fishes was noteworthy for the num- 
pers of the variable snail Neritina, and for 
the striking presence of the marine crabs 
aceustomed to life in pure fresh water, 
Sesarma miersti Rathbun and Glypto- 
grapsus jamaicensis (Benedict), together 
with numerous prawns and shrimp. 

Zoeas swimming in fresh water a mile 
above the sea and reared to the adult form 
in fresh water were novelties here. This 
adjustment of marine forms to the land 
is more conspicuous in the common white 
erab, Cordesima guanhumi Latreille, and 
the famous edible black crab, Gecarcinus 
ruricola (Lin.) and the hermit Cenobita 
diogenes, all of which invaded the labora- 
tory building at the period of their down- 
ward march to the sea to ‘‘wash spawn,”’ 
or let loose their long-carried young as 
zeas that swim in the sea and ultimately 
come back to the long adult life on land, 
in many cases far from the water. 

Next in order of prominence about the 
building are the inevitable lizards with 
their interesting changes of colors or quick 
utilization of insect food or strange eve- 
ning cries. One iguana ten pounds in 
weight brought back alive seemed to be the 
last survivor on the Bogue Islands, as the 
one kept at the Jamaica Institute, Kings- 
ton, years since was thought to be the last 
in that part of the island. 

Contrary to expectation, some two or 
three species of snakes were found, though 
till recently the island was reputed to have 
been cleared of serpents, like Ireland, but 
by the unsaintly mongoose. This creature 
was as evident as our squirrel, and though 
intractable as adult, was, we found, easily 
tamed when captured young. 

Neglecting the many interesting birds 
that abounded on all sides, more attention 
was given to the common pedipalps, scor- 
pions, centipedes and myriapods and some 
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of the conspicuous insects, including the 
large cucuyo and many smaller but brilliant 
luminous beetles. 

As an example of the rarity of some 
animals it may be mentioned that one and 
only one specimen of Peripatus was found. 
This species has hitherto been known only 
from two specimens found by Gosse in 
1845 near Sav la Mar on the south coast, 
and about eighty found near Bath in the 
extreme east of Jamaica by Swainson in 
1892 and by Duerden and Grobham in 
1901. 

Conspicuous throughout all this part of 
Jamaica are the large nests of termites, and 
the smaller nests of stinging black ants on 
trees and fences and many near the labora- 
tory afforded ample material for study. 

A chief object of the expedition being to 
enable the candidates for the Ph.D. degree 
to become personally acquainted with the 
fauna of these latitudes as part of their 
education, much time was spent in general 
survey of the different ecological regions, 
but some special problems were attacked. 

Such were the locomotion of certain echin- 
oderms; the response of the pedicellarix 
to light; the life history of the spiny lob- 
ster, Panularis argos, and of several crabs, 
notably, Mithrax spinississime@ (Lamarck) ; 
the origin of the remarkable phosphores- 
cent areas seen on the sea bottom; the bio- 
logical value of the light emitted by several 
marine animals and by luminous beetles; 
the anatomy and life histories of many 
parasitic copepods, largely unknown 
species; the daily rhythms of activity in 
termite communities; the nature of the re- 
sponses of termites of one colony to those 
of another; the concurrence of small size 
and brilliance of coloring with life in brack- 
ish water in the case of the fresh-water 
Neritina virginea. 

The six members of the laboratory en- 
joyed good health during the entire summer 
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there and returned enthusiastic regarding 
the advantages of Montego Bay as com- 
pared with Port Antonio, Kingston and the 
Tortugas, where one or another of them 
had previously worked. 

Barring the necessary expense of the 
long sea voyage, a temporary or a perma- 
nent laboratory could be opened at Mon- 
tego Bay with very small outlay and eco- 
nomically maintained, since labor and the 
necessities of life produced in the island 
are cheap and readily obtained. While 
suitable buildings are few, concrete block 
construction there has been demonstrated 
a success by the American consul, so that 
a permanent laboratory might be rapidly 
constructed. 

E. A. ANDREWS 


THE INTERNATIONAL CONGRESS OF RADI- 
OLOGY AND ELECTRICITY, BRUSSELS, 
SEPTEMBER 13-15, 1910 

Up to the present time two congresses of 
radiology have been held, the first in Liége, 
1905, and the second at Brussels during the 
past autumn. The second International Con- 
gress of Radiology and Electricity opened on 
September 13 with a large attendance and it 
somewhat surprising that subjects so 
relatively modern as those to which the con- 
gress was devoted should have attracted so 
many interested workers in these special 
fields. The attendance during the congress 
approached closely to five hundred and much 
interest and enthusiasm was shown by those 
who took part in the many meetings. 

Participants in the congress began arriving 
in Brussels as early as the tenth and at the 
first formal gathering, a reception held at the 
Bourse on the evening of the twelfth, the 
number present had already attained consid- 
Many notable scientists 
from all parts of the world were there, in- 
cluding Mme. Curie, Rutherford, Soddy, 
Arrhenius, Rieke, Exner, St. Meyer, Rigi, 
Hahn, Du Bois, Goldstein and others, and in 
fact the congress was particularly conspicu- 
ous in the relatively large number of promi- 
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nent workers in radiology and electricity that 
attended. The work of the congress began on 
Tuesday, September 13, with a meeting at the 
Palais des Fétes in the grounds of the exposi- 
tion, where Professor de Heen, the president. 
delivered an address, and a number of details 
in connection with the organization were ar- 
ranged. 

In the afternoon of the same day a very in- 
teresting meeting was held in the buildings 
of the university in which the problems of the 
nomenclature and standards were discussed. 
The proceedings were begun by Professor 
Rutherford, who stated that he had recently 
compared, by the y-ray method, the radium 
standards employed in the leading labora- 
tories of several different countries and had 
observed very considerable differences, 
amounting in some cases to 20 per cent., be- 
tween them. He pointed out the importance 
of a uniform, international standard by which 
the results and experiments of workers in all 
parts of the world might be brought into ac- 
eord. As the subject of radioactivity had 
reached a stage of development where accu- 
rate, quantitative measurements and compari- 
sons are being constantly made, and as cer- 
tain radioactive quantities, such as_ the 
number of a particles emitted by one gram of 
radium, the volume of the emanation pro- 
duced, and the heating effect, can now be de- 
termined with considerable precision, it is 
highly desirable that the necessary informa- 
tion as to the exact amount of radium in any 
given specimen of the substance should be 
definitely and readily determinable by differ- 
ent workers. It was therefore suggested that 
a specimen of the purest obtainable salt of 
radium should be prepared and accepted as 
an international standard and that facilities 
be afforded by which all workers in the science 
might be able to express their results in terms 
of that standard. The subject was generally 
discussed and it was finally decided that a 
committee, to be appointed by Professor 
Rutherford and Mme. Curie, should be formed 
and that this committee should consider the 
special needs in the matter and determine the 
conditions under which the standard should 
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be prepared and preserved. After some de- 
liberation the committee was announced and 
consisted of Mme. Curie and M. Debierne, for 
France, Professors Rutherford and Soddy for 
Great Britain, Professor Geitel and Dr. Hahn 
for Germany, Professors St. Meyer and von 
Schweidler for Austria, Professor Boltwood 
for the United States and Professor Eve for 
Canada. It is probable that representatives 
of other countries who are willing to assist in 
the work will be added later. An address was 
then given by Mme. Curie on the subject of 
her recent experiments on the preparation of 
metallic radium. No formal action was taken 
on the subject of nomenclature, but it was 
agreed that the present system of nomen- 
clature, though far from perfect, was to be 
preferred to a possibly more rational system 
which would involve a general change in the 
names now given to the radioactive sub- 
stances and would lead to much confusion, for 
which the advantages obtained would scarcely 
compensate. The present system affords op- 
portunities for including new products which 
may be later discovered. Thus, if future in- 
vestigation should prove that the product 
radium © is complex and consists of several 
separate substances, these can be called 
radium ©,, C,, ete., and the term radium C 
can be retained for the mixture of the several 
separate products which normally occur to- 
gether. It was also suggested that the term 
“half-value period ” should be used to express 
the time required for any given radioactive 
product to become half transformed into 
other substances and that the expression 
“active deposit” should be used in place of 
the terms “induced” and “ excited” activity. 
These proposals were received with general 
approval, 

On the following day the congress met in 
three sections in which a large number of in- 
teresting papers on the physical and medical 
aspects of radiology were presented. On the 
last day so many important papers remained 
to be read that it became necessary to sub- 
divide the meetings still further and a sepa- 
rate section was formed for the consideration 
of purely radioactive questions. Unfortu- 
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, nately, the number of papers were so great 
_ that by the system under which the meetings 


were conducted, insufficient time was avail- 
able for the proper presentation of a large 
number of papers. In fact the general ar- 
rangements for the meetings were not alto- 
gether satisfactory and some dissatisfaction 
was expressed at the close at the way in which 
the affairs had been managed. From the 
standpoint of general usefulness, however, the 
congress was a great success as it afforded an 
excellent opportunity to all who attended to 
become acquainted with other workers in 
their own special lines. The arrangements 
for the time and place of the next congress 
were placed in the hands of an international 
committee and it is to be hoped that another 
gathering can be effected in the near future. 

The International Committee on Standards 
reported at one of the last meetings and its 
recommendations were formally adopted. The 
substance of the report was as follows: 

1. Mme. Curie has kindly agreed for the 
purposes of the standard to prepare a quantity 
of the purest obtainable anhydrous radium 
chloride containing about 20 milligrams of 
radium (element). 

2. When the committee has reimbursed 
Mme. Curie for the cost of the radium stand- 
ard, this will come under the control of the 
committee and will be used only for the 
measurement and comparisons of secondary 
standards by means of the y-rays. The orig- 
inal standard is to be suitably preserved and 
deposited in Paris. 

3. Through the committee and at its dis- 
cretion national scientific laboratories and 
bureaus of standards willing to pay the costs 
are to be provided with certified secondary 
standards. 

4. By such methods as, after due consid- 
eration, meet with the approval of the com- 
mittee smaller subsidiary standards are to be 
prepared for distribution. 

5. As radium emanation is now so generally 
used in scientific investigations, the com- 
mittee considers the adoption of a unit for the 
measurement of the amounts of radium 
emanation desirable. The committee recom- 
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mends that the name “ Curie” be given to the 
quantity or mass of emanation in equilibrium 
with one gram of radium (element). The 
millicurie would thus be the amount of ema- 
nation in equilibrium with one milligram of 
radium. 

6. The question of proposing special names 
for units of measurement of minute quanti- 
ties of radium and its emanation is under 
consideration, but no definite conclusions 
have as yet been reached. 

7. As some members of the committee are 
not present at the Brussels Congress, and as 
it has not been possible to obtain informa- 
tion as to their views on these questions, the 
recommendations here made are not neces- 
sarily final. The committee reserves the 
power to modify them if on further considera- 
tion this appears to be desirable. 

The preparation of a standard specimen of 
a pure radium salt is thus assured. The com- 
mittee was fully agreed that by placing the 
matter in the hands of Mme. Curie the most 
satisfactory and trustworthy results could be 
attained. Mme. Curie has accepted the full 
responsibility and this portion of the work 
will be entirely under her personal charge. 
The methods which will be used by her are 
left entirely to her discretion. It will be 
necessary for the committee to approach their 
several governments or the scientific societies 
of the different countries interested to secure 
the funds necessary to defray the cost of the 
primary standard, which at the present price 
of radium will probably be about $2,500. It 
may at first sight appear that the amount of 
radium in the primary standard, viz., about 
20 mg., is unnecessarily large, but it was 
pointed out by Mme. Curie that the accurate 
weighing of quantities less than the amount 
mentioned of such a relatively unstable salt 
as anhydrous radium chloride could not be 
satisfactorily accomplished. The later or 
secondary standards will be calibrated by com- 
parison with the primary standard, making 
use of the y radiation emitted by the radium 
salts. It will probably be possible to do this 
satisfactorily if the secondary standards con- 
tain a somewhat smaller amount of radium 
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than the primary. It is anticipated that 
about 10 milligrams of radium will be a suffi- 
cient amount for a secondary standard. 
These secondary standards will be compared 
as stated with the primary and also with one 
another, before their distribution, and it will 
thus be possible for each country to have in 
its possession, and at its disposal, one of the 
secondary standards which may be used for the 
measurement and certification of quantities 
of radium when desired. The advantages of 
this arrangement would seem to be clearly ap- 
parent. Not only will it be possible for the 
scientific results obtained in the subject of 
radioactivity in different countries to be 
brought into complete accord, but individuals 
interested in either the sale or purchase of 
specimens of radium salts can then be able to 
obtain trustworthy data as to the amounts of 
radium in the specimens involved in the 
transaction. Great uncertainty has existed in 
the past in the latter cases. Many people 
have made purchases at high prices only to 
discover later that the radium salts which 
they had bought were far from pure. As 
probably more than $500,000 worth of radium 
preparations have already been sold in this 
country it will be seen that some definite 
standard of quality and value is imperative 
for the protection of all concerned. 

The problem of the preparation of small 
substandards containing one or two milli- 
grams of radium, suitable for the use of most 
scientific laboratories, is one of the most diffi- 
cult which the committee has to consider. 
By means of the y radiation it is not difficult, 
with proper precautions, to compare approxi- 
mately equal quantities of radium with an 
error of considerably less than one per cent. 
But when the amounts of radium to be com- 
pared differ by a ratio of ten to one the prob- 
lem is much more complicated. As attention 
will now be devoted to this matter, it is prob- 
able, however, that methods will be devised 
for conducting comparisons of this sort with 
the degree of accuracy required and to cali- 
brate the smaller substandards by direct com- 
parison with the primary standard or, at all 
events, with the national standards of approx! 
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mately ten milligrams or so. A further mat- 
ter which has to be considered is the prepara- 
tion and distribution of extremely dilute 
solutions of radium salts. For many scien- 
tific purposes, such as the determination of the 
radioactivity of natural waters and rocks, 
standard solutions of radium containing a 
definite, known amount of radium per cubic 
centimeter are frequently required. The 
committee proposes later to have prepared 
under its direction standard solutions of this 
kind, the strengths of which are known in 
terms of the primary standard. It will prob- 
ably be some time before these solutions are 
ready for distribution, and as it may be of 
considerable assistance to workers in radio- 
activity to have some working standard for 
their present uses, the writer will be glad to 
furnish to those who may now require it small 
quantities of the solution prepared by Eve, 
Rutherford and Boltwood.* The strength of 
this solution is accurately known in terms of 
the radium standard in the possession of Pro- 
fessor Rutherford. When the new interna- 
tional standard has been prepared, the 
Rutherford standard will be compared with 
this, and any results obtained by the use of 
the present solution can then be corrected in 
terms of the international standard. 

It is to be hoped that the International 
Radium Standards Committee, in its efforts 
to place radioactive measurements on the 
same accurate basis as electrical and other 
measurements, will be supported financially by 
the governments of the countries represented. 
All questions with regard to the international 
radium standard should be addressed to Pro- 
fessor Stefan Meyer, the secretary of the In- 
ternational Committee, Institut fur Radium- 
forschung, Waisenhausgasse 3, Vienna IX., 
Austria. Bertram B. Boitwoop 





THE CONVOCATION WEEK MEETING OF 
THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE AND 
AFFILIATED SOCIETIES 


THE sixty-second annual meeting of the 


American Association will be held in Minne- 
‘Am. Jour. Sei. (4), 22, 1, 1906. 
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apolis from Tuesday, December 27, to Satur- 
day, December 31. The first general session 
will occur on Tuesday evening in connection 
with the president’s address, instead of in the 
morning, as has been the custom. This is 
made desirable by the fact that registration is 
a day later than usual. Following the presi- 
dent’s address, a reception will be held in the 
parlors of the Hotel Radisson, the head- 
quarters for the meeting. On Wednesday 
evening, a public lecture will be given in Saint 
Paul, complimentary to the citizens of that 
city, and on Thursday evening a similar com- 
plimentary lecture to the people of Minne- 
apolis. The public meetings of Tuesday and 
Thursday will be held in the auditorium of 
the First Baptist Church, 10th Street and 
Harmon Place, three blocks from the Hotel 
Radisson. A reception to visiting ladies will 
be tendered by the Woman’s Club on Thurs- 
day afternoon. 

All sections, together with the affiliated so- 
cieties, will hold their meetings at the Uni- 
versity of Minnesota. By request, the sessions 
of certain sections will be held at the College 
of Agriculture during one day of the meeting. 
Dinners, smokers and other social functions 
will be given in the Hotel Radisson or in the 
rooms of the Minneapolis Commercial Club, 
which are in the same building. ‘The Com- 
mercial Club has arranged to furnish visitor’s 
ecards to members as they register, and the 
club rooms will be used as social headquarters 
for the meeting. Luncheons will be furnished 
on the university campus during the days of 
the meeting. 

It is probable that railroad rates of one and 
a third fare will be granted from eastern and 
southern points to Chicago. In the middle 
west, where a two-cent fare is almost uni- 
versally in effect, there is no reduction. It 
should be noted that the round-trip fare from 
points east of Chicago will be at the rate of 
one and a third on the three-cent basis. 

Secretaries of sections and of affiliated so- 
cieties who desire to make reservations for 
dinners or smokers or who wish to have special 
facilities provided for meetings should write 
the secretary of the local committee, Frederic 
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E. Clements, University of Minnesota, as early 
as possible. 





SOIENTIFIC NOTES AND NEWS 

Dr. Henry F. Osporn, of Columbia Uni- 
versity and the American Museum of Nat- 
ural History, and Professor E. B. Wilson, of 
Columbia University, have been elected cor- 
responding members of the Munich Academy 
of Sciences. 

PrivcipaL Pererson, of McGill University, 
has been elected chairman of the board of 
trustees of the Carnegie Foundation for the 
Advancement of Teaching. 

Si Arcuratp Gerkie, president of the 
Royal Society, has received the doctorate of 
laws from the University of Liverpool. 


Tue Silliman lectures at Yale University, 
which, as already announced, will be given 
by Professor Svante Arrhenius, of Stockholm, 
are now announced for April, 1911. 


We learn from Nature that prior to the an- 
niversary meeting of the Mineralogical So- 


ciety in the Geological Society’s rooms at 
Burlington House on November 15, Dr. Laz- 
arus Fletcher, F.R.S., was presented with his 
portrait, painted by Mr. Gerald Festus Kelly, 
in recognition of the services he had rendered 
to the society during the past quarter of a 
century. The presentation was made by Pro- 
fessor W. J. Lewis, F.R.S., on behalf of the 
members and other subscribers. For three 
years, 1885-88, Dr. Fletcher was president, and 
for twenty-one years, 1888-1909, general sec- 
retary, of the society. He resigned the secre- 
taryship upon his appointment as director of 
the Natural History Museum. 


Tue Royal Geological Society of Corn- 
wall at its annual meeting at Penzance, 
awarded to Dr. George J. Hinde, F.R.S., the 
Bolitho gold medal. 


Dr. Cuartes K. Mints, professor of neurol- 
ogy, and Dr. W. G. Spiller, professor of neu- 
ropathology at the University of Pennsyl- 
vania, have been’ elected corresponding 
members of the Gesellschaft der Deutschen 
Nervenartzen. 
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Mr. R. N. Lyng, has been appointed director 
of the department of agriculture recently es- 
tablished in Portuguese East Africa. “Me 
Lyne has been for fourteen years director of 
agriculture for Zanzibar. 


Dr. Wittiam Austin Cannon, of the Desert 
Laboratory, Tucson, Arizona, is spending the 
year abroad. In the summer he visited sey. 
eral of the leading botanical gardens in 
Europe and now (November) is making ob- 
servations on the desert flora in the vicinity 
of Ghardaia, southern Algeria. He plane 
visiting the Egyptian deserts between Wady 
Halfa and Berber, early in 1911. His Euro- 
pean address is 17, Marché aux Herbes. 
Bruges, Belgium. 


Proressor W. A. Henry, formerly dean of 
the College of Agriculture of the University 
of Wisconsin, and now emeritus professor of 
agriculture, will sail shortly for Europe where 
he will investigate European agriculture and 
prepare a series of articles on country life in 
foreign countries. 


At the annual general meeting of the Lon- 
don Mathematical Society, held on November 
11, the following were, as we learn from 
Nature, elected to be the council and officers 
for the session 1910-11 (the names of members 
not on the retiring council are printed in italic 
type): President, Dr. H. F. Baker, F.R.S.; 
vice-presidents, Mr. J. E. Campbell, F.R.S., 
Major P. A. MacMahon, F.R.S., Sir William 
Niven, K.C.B., F.R.S.; treasurer, Sir Joseph 
Larmor, F.R.S.; secretaries, Professor A. E. 
H. Love, F.R.S., Mr. J. H. Grace, F.R.S.; 
other members of the council, Mr. G. T. Ben- 
nett, Dr. T. J. ’A. Bromwich, F.R.S., Dr. W. 
Burnside, F.R.S., Mr. E. Cunningham, Mr. 
A. L. Dixon, Dr. L. N. G. Filon, Dr. E. W. 
Hobson, F.R.S., Professor H. M. Macdonald, 
F.R.S., and Dr. A. E. Western. 


Tue Huxley lecture at the University of 
Birmingham was delivered on November 23 
by Professor Percy Gardner, professor of class- 
ieal archeology in the University of Oxford. 
The subject of the address was “ Rationalism 
and Science in relation to Social Movements. 
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Tue Herbert Spencer lecture at Oxford on 
“ Ryolution, Darwinian and Spencerian,” will 
he delivered by Professor R. Meldola, F.R.S., 
on December 8. 


Ar the University of Bristol a course of 
five lectures on “ Aviation” has been ar- 
ranged. The selected lecturers are Professor 
W. Morgan, Mr. A. R. Low, Mr. E. S. Bruce, 
Mr. L. Blin Desbleds and Mr. Joseph Clarkson. 


Proressor Oster, of Oxford, delivered a lec- 
ture, on November 17, in the theater of the 
medical schools, Cambridge, on “ Medical Edu- 
cation in France.” 


Ar the Royal Institute of Public Health, 
London, on November 7, Dr. C. Levaditi, of 
the Pasteur Institute, Paris, gave a lecture on 
“The Mechanism of Phagocytosis and the 
Importance of the Phagocytes in Immunity.” 
It was explained that up to the present it had 
been believed that the whole process was a 
vital one in which a fight took place between 
the living leucocyte, on the one hand, and the 
living bacteria, on the other. According to a 
report in the London Times the new experi- 
ments of the lecturer in the Institut Pasteur 
had demonstrated for the first time that in 
the earliest and important phase of phago- 
cytosis the réle of the leucocyte is an entirely 
passive one, the process of attachment of the 
microorganisms being due to physico-chemical 
processes. The lecture was illustrated by a 
series of cinematograph films prepared from 
Dr. Levaditi’s preparations in collaboration 
with M. Comandon, of Pathé Fréres. Another 
demonstration of these and other films, illus- 
trating problems in bacteriology, was given 
at St. Thomas’s Hospital on November 9. 


t HE Botanical Club of the University of 
Vermont celebrated the one hundredth anni- 
versary of the birth of Asa Gray in the rooms 
of the botanical department. The speakers 


announced were Dr. C. G. Pringle, “ Remin- 
iscences of My Work with Dr. Gray”; Pro- 
fessor George P. Burns, “The Text-books of 
Gray and their Influence on Botanical Teach- 
ing”; Professor B. F. Lutman, “ The Devel- 


a of Gray’s Work Since His Death.” 
4 


Pringle, who was a life-long friend of 
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Gray and his favorite collector, was unable to 
be present and will give his paper at the next 
meeting of the club. 


THE next meeting of the American Asso- 
ciation of Anatomists will be held at Cornell 
University, Ithaca, N. Y., on December 28-30. 
President: Professor George A. Piersol, Uni- 
versity of Pennsylvania; secretary-treasurer: 
Professor G. Carl Huber, Ann Arbor, Mich. 


By the will of Mrs. Mary Bacon, widow of 
Dr. William T. Bacon, Hartford, $100,000 is 
devised to the Hartford Medical Society. 


WE learn from Nature that Mrs. Tyndall 
has presented to the Royal Institution two 
Nicol’s prisms, constructed for the lectures 
on light given by Dr. Tyndall in America in 
1872, and used by him subsequently in his 
researches and lectures; also two pieces of 
rocksalt, the remains of a large block given to 
Dr. Tyndall by the king of Wiirttemberg in 
1867. 


Tue first chapter meeting of the year of the 
Omega Chapter of the Sigma Xi of the Ohio 
State University, was held on Wednesday 
evening, November 16. Professor R. C. 
Purdy spoke on “ Fluxes and Fusions.” The 
ceramics department had on exhibition a 
plaster cast showing some new work on the 
coefficient of expansion of a composition of 
varying amounts of kaolin, feldspar and 
quartz. Professor A. Dachnowski presented 
an investigation on “The Diseases of Peat 
and Muck Soils,” and showed the effect of 
filtering bog waters through quartz upon 
plant growth. After the program proper the 
society devoted itself to an inspection of a 
large display of scientific apparatus collected 
from the various departments represented in 
the society. A social hour followed. The 
members of the local chapter of Phi Beta 
Kappa were the guests of the evening. 

Tue annual high school conference closed 


a three days session at the University of Illi- 
nois, on Saturday, November 19. This con- 


ference, which was the seventh of the present 
series, was attended by about seven hundred 
and eighty instructors from the high schools, 
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colleges, universities and normal schools of 
the state. The program consisted of three 
general sessions and twelve section meetings. 
At the general session on Friday afternoon an 
address was given by Professor E. C. Elliot, 
of the University of Wisconsin, on “ Needed 
readjustments in the high school curricu- 
lum”; on Saturday Professor George B. 
Aiton, state high school Inspector for Minne- 
sota, spoke on “State aid to high schools in 
Minnesota and how it works.” This high 
school conference is a working conference. 
Its purpose is working out year by year and 
through a series of years a well defined plan. 
The first conference of the series was held in 
February, 1905, with an attendance of sev- 
The two succeeding sessions had 
fewer than one hundred; the fourth confer- 
ence, two hundred; the fifth, four hundred; 
the sixth, six hundred; and the present nearly 
eight hundred. The first conference had but 
three groups or sections—those for the study 
of English, biology and the physical sciences. 
The present conference included, besides the 
general sessions, twelve distinct sections. 


Dr. G. B. Gorpon, director of the Univer- 
sity of Pennsylvania Museum, has arranged 
a series of lectures on the “ History of Man- 
kind,” which will be given on Saturday after- 
The arrangements so far made are as 
follows: December 3, Dr. George Grant Mac- 
Curdy, of Yale, “The Antiquity of Man in 
Europe ”; January 7, F. F. Ogilvie, of Cairo, 
Egypt, “The Pyramids of Gizeh”; January 
14, Dr. Alfred M. Tozzer, of Harvard, “ Pic- 
ture Writing and the Beginnings of the 
Alphabet ”; January 21, Miss Edith H. Hall, 
of Mt. Holyoke College, “ Ancient Crete and 
the Pre-Greek Civilization of the Agean”’; 
January 28, Dr. Albert Lecoq, director of the 
German expedition to Turkestan, “The An- 
cient Civilization of Turkestan”; February 
4, Dr. W. Max Miiller, “The Ancient Egyp- 
tians ”; February 18, Miss Stone, of the Brit- 
ish School at Athens, “The Ancient Greeks 
and their Mythology”; February 25, Miss 
Stone, “ The Acropolis of Athens”; March 4, 
Dr. Edward Sapir, ethnologist in charge of 
the Geological Survey of Canada, “ The 


enty-five. 


noons. 
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Origin of Spoken Languages”; March 11 
Dr. Franz Boas, of Columbia, “ Environment 
as a Cause of Variations in Man’s Physical 
Structure”; March 18, Dr. A. A. Golden- 
weiser, of Columbia, “The Institution of 
Totemism.” 


A course of six popular lectures on Natural 
History and Travel are being given in the Ar- 
senal Auditorium, Springfield, Il., on Friday 
evenings at eight o’clock under the auspices 
of the Illinois State Museum of Natural His- 
tory as follows: 

November 11—“ How the Earth is known to be 
Millions of Years Old,” Wm. M. Davis, Ph.D. 
professor of geology, Harvard University, Boston. 

November 18—*“ An Ascent of Mt. Blanc,” A. R. 
Crook, Ph.D., curator of the Illinois State Mu- 
seum, Springfield. 

November 25—* Botanizing in the Tropics,” 
William Trelease, LL.D., director of the Missouri 
Botanical Garden, St. Louis. 

December 2—*“ Big Game of Alaska,” Wilfred 
H. Osgood, assistant curator of mammalogy and 
ornithology, Field Museum, Chicago. 

December 9—“ Photographic Revelations in 
Astronomy,” Edward E. Barnard, LL.D., professor 
of practical astronomy, Chicago, and astronomer 
of the Yerkes Observatory. 

December 16—“ Yellowstone National Park,” 
Charles Truax, Truax, Greene and Company, Chi- 
cago. 

Tue Journal Officiel has published the sta- 
tistics of the population of France for the first 
six months of 1910. The results, quoted in the 
Journal of the American Medical Association, 
are less unfavorable than those of the corre- 
sponding six months of the previous year. 
While in the first six months of 1909 an excess 
of 28,203 deaths was recorded, during the first 
six months of 1910 there was an excess of 
21,189 births. The births have not increased 
appreciably. The birth-rate still remains low: 
399,669 in 1910 in place of 398,710 in 1909. 
But the deaths have decreased considerably: 
378,480 instead of 426,913. As for marriages, 
their number has remained stationary: 156,761 
in place of 156,258; and the divorces continue 
to increase: 6,383 against 6,148. As for the 
Department of Seine, during the first 51 
months of the present year, 37,319 births, 38,- 
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567 deaths, 20,389 marriages and 1,365 divorces 
have been recorded. 

A party of about fifty railroad men visited 
the college of engineering of the University of 
Illinois on Wednesday, November 9. The 
party was composed of executive and engineer- 
ing officers of the railroads having head- 
quarters in Chicago. The visit was made 
upon the invitation of Dean W. F. M. Goss. 
Its object was the inspection of the buildings 
and equipment of the college of engineering, 
and a discussion of the possibility of a closer 
educational alliance between the railroad serv- 
ice and the university. After a trip of inspec- 
tion over the plant of the college of engineer- 
ing, an informal conference was held between 
the railroad officials and the heads of depart- 
ments of the college. Resolutions were passed 
by the visiting party expressing their appre- 
ciation of the need of the college for ampler 
facilities and more complete equipment, espe- 
cially along the lines of railway and transpor- 
tation engineering. 

Unper the provisions of the Indian Museum 
act of 1910, the ethnological and art collec- 
tions have been separated from those of eco- 
nomic products, and in his last report of the 
museum as originally constituted, the curator, 
Mr. I. H. Burkill, has, says Nature, given a 
useful account of its past history and present 
condition. The museum was first started by 
the Asiatie Society in 1814, the first donor 
being the Countess of Loudoun. The collec- 
tions have passed through many vicissitudes, 
due to the absence of suitable accommodation. 
Under the present scheme of reorganization 
they have at last been placed upon a satisfac- 
tory footing. The ethnological gallery now 
contains about 11,000 exhibits, but it still 
lacks a proper descriptive catalogue, which 
= be prepared only by a competent ethnolo- 
gist. The progress of the art series has been 


stimulated by the patronage of Lord Curzon, 
who provided an annual state grant of about 
£400 for the purchase of specimens. Most of 
the older economical exhibits have perished, 
but these are being gradually replaced. These 


collections are now being arranged in suitable 
galleries, 
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UNIVERSITY AND EDUCATIONAL NEWS 


At the November meeting of the Yale Cor- 
poration at the university, announcement was 
made of an anonymous gift of $15,000, the in- 
terest of which is to be used as an emergency 
loan fund in the interest of instructors and 
assistant professors of the university. An- 
nouncement was also made of the receipt of 
$30,000 of a fund of $50,000 left to the uni- 
versity by the late J. Burnett Collins, of Fort 
Worth, Texas; of the receipt of $20,000 from 
Newton Barney, of Farmington, Conn., 
toward the fund for the professorship of edu- 
cation, and the receipt of a like amount from 
the family of the late John H. Whittemore, of 
Naugatuck as a memorial gift. 

Tue University of Vermont has just re- 
ceived $25,000 by the will of Lewis L. Coburn, 
a graduate of the class of 1859. 

A vivarium for botany and zoology is being 
constructed at Dartmouth College. It will be 
a glass and concrete structure, forty-three feet 
long. Part of the building will be devoted to 
the experimental work of a new course in 
physiological botany. The interior fixtures 
will consist of double rows of concrete tables 
for the plants, and floor tanks with running 
water for plants and animals. The building 
will probably be ready for use by the first of 
next semester. 

Tue dean of Northwestern University Med- 
ical School announces that hereafter the in- 
stitution will require two years of collegiate 
work for admission instead of one year as 
heretofore. 

Dr. J. S. Tomson has been appointed 
demonstrator in zoology at the University of 
Manchester in succession to Dr. W. D. Hen- 
derson, appointed lecturer in zoology in the 
University of Bristol. 





DISCUSSION AND CORRESPONDENCE 
ROMANTIC NOMENCLATURE 


Tue difference between the name quintus 
and the numeral 6 as a partial designation for 
a species excites my friend, Professor Cock- 
erell, to considerable exaggeration.* Indeed, 


1 ScreNcE for September 30, p. 428. 
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he writes as though I had proposed to abolish 
altogether names for species. He illustrates 
by an eleven-place numeral in three divisions, 
whereas the numerical part of such spe- 
cific designations as I propose would be in 
one, two or three places. The effort to dis- 
credit is too obvious. He says that every man, 
woman and child has a name. True. Every 
calf and every pig had a name on my father’s 
small farm in years gone by; but when calves 
become too numerous, as on a ranch, practical 
purposes are served better by a numbered tag 
on bossy’s ear. He says that numerals are 
mixable, and this also is true. The wooden 
keys a foot long to the front doors of our fore- 
fathers were doubtless harder to lose than the 
little steel ones we now use, and when marked 
with the name of the man who made them they 
carried doubtless, for the initiated, a consid- 
erable measure of romance. Nevertheless, to- 
day we are carrying the little mixable keys 
stamped out by machinery, and would hardly 
think of returning to the use of wooden ones. 
My friend’s arguments are entirely admissible. 
The trouble with them is that they prove too 
much. The answer to them is that the use of 
numerals is at the beginning of accuracy in 
all such fields of activity. 

I proposed that all names be carefully pre- 
served each with its author’s name and all its 
romantic history. I proposed that they should 
have official cognizance and be printed in a 
book. I did not propose that this book be 
taken out into the back lot and burned (as 
one might think from my friend’s astonish- 
ment), but that it be made accessible to every 
one, so that the lover of its romance might 
lave in it to his soul’s content. I merely pro- 
posed that in addition to such names, we have 
also a standard list of briefer designations 
that practical biologists and others might use 
when doing business. 

I will not ask, “ What can be the state of a 
man’s mind,” who is quite satisfied with exist- 
ing nomenclatural abominations, for it might 
seem to imply disrespect for one whom I hold 
in high esteem, the least of whose services to 
science have consisted in the naming of new 
species, and who is the very man I was hoping 


would have something to say on the main 
question I have raised,’ “ Whether there is not 
a better way of disposing of our nomenclatural 
trouble than by making it as burdensome as 
possible and then making it permanent?” 


James G. NeepHam 


A COMMON SUMACH GALL PRODUCED BY A MITE 

In Dr. Needham’s excellent “Genera! Biol- 
ogy,” on page 37, is a figure of a gall on 
sumach, which looks just like one very com- 
mon here at Boulder. As we are using the 
work as a text-book in the University of (Col- 
orado, it became necessary to ascertain 
whether our gall was really the one figured. 
Dr. Needham’s figure is stated to represent a 
fungus-gall, but ours is due to a mite. It 
seems worth while to publish a note on the 
subject, as confusion is likely to occur if there 
are really two quite different galls on sumach, 
looking so much alike. There is a “ witches’ 
broom” fungus (Hzoascus purpurascens Ell. 
& Ev.) recorded from Rhus copallina. The 
gall masses, as we find them here on Rhus 
glabra cismontana (or Rhus _ cismontana 
Greene), consist of modified branches with 
small curled leaflets. The masses are about 
six inches long and four wide when well de- 
veloped, and turn red with the normal leaves 
in the fall. The leaflets are reduced to small 
warty curled up objects about 12 mm. long. 
The mite, which may be termed Friophyes 
rhoinus n. sp. is about 140, long and 
40 broad, with about 70 cross-strie, which 
encircle the body. The posterior dorsal ridges, 
between the strie, are distinctly enlarged. 
The surface, as usual, is minutely punctulate. 
The usual four pairs of sublateral bristles are 
present, the first near the tenth ring, the sec- 
ond near or a little beyond the twentieth, the 
third about 25, beyond the second, and the 
fourth about 32, beyond the third. The 
caudal bristles are moderate, about 60 y long. 

It is very likely the same species which has 
been recorded by Mr. T. D. Jarvis’ as affect- 


* Scrence for September 2, p. 296. ? 
‘Rept. Entom. Soc. Ontario for 1908, pl. K, 
fig. 3. 
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ing Rhus in Canada. His illustration looks 
exactly like our gall, except that it is larger, 
but the figure has probably been enlarged. 
At the bottom of the plate it is stated to be on 
Rhus cotinus, but on page 90 it is assigned to 
R. typhina, which is much more likely. 

Friophyes rhois Stebbins, from Massachu- 
setts, forms a quite different gall on Tozico- 
dendron toxicodendron (Rhus toxicodendron 
Linn.). 

T. D. A. CocKERELL 
UNIVERSITY OF COLORADO 


SEX-LIMITED INHERITANCE 


To tue Eprror or Scrence: In view of the 
recent interest in the question of the relation 
of sex to the barring factor in poultry, an 
hypothesis for which was presented by Spill- 
man' in 1908, and the demonstration of which 
has been brought forward by Goodale’ and by 
Pearl and Surface*® and others, the following 
reference to a breeding experiment carried out 
by Samuel Cushman at the Rhode Island 
Agricultural Experiment Station in 1892 may 
be pertinent at this time. 

Cushman made a large number of crosses 
between pure-bred fowls with the purpose of 
perfecting a good market roaster and capon. 
Among his crosses were the following: 


Indian Game X Light Brahma. 
Indian Game X Houdan. 

Indian Game X Golden Wyandotte. 
Indian Game X Buff Cochin. 

White Wyandotte x Light Brahma. 
White Wyandotte X Indian Game. 
Houdan X Partridge Cochin. 

Silver Gray Dorking X Dark Brahma. 
Silver Dorking Game X Dorking. 
Plymouth Rock X Buff Cochin. 
Indian Game X Plymouth Rock. 


In Cushman’s published results* he gives a 
brief description of the progeny resulting 
from these crosses and, regarding the Indian 
Game < Plymouth Rock cross, states that 


‘Am, Nat., 1908, XLII., 50. 

* Science, N. S., 1909, XXIX., 756. Proc. Soe. 
Exper, Biol, and Med., 1910, 7, 5. 

*Maine Agrie, Expt. Station Bulletin 177, 1910. 

‘Ohio Poultry Journal, 1893, II., 7, 185-191. 
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the cockerels were between Indian Game and 
Plymouth Rock in shape; that the combs re- 
sembled those of the Indian Games, and that 
the plumage was like that of the Plymouth 
Rocks. He states further that the pullets 
were all black and more like the Indian Game 
in shape. This is the clear statement of the 
observed facts of a case of sex-limited in- 
heritance. 
Pum B. Hapiey 
R. I. AGRICULTURAL EXPERIMENT STaTION, 
Krneston, R, I., 
October 18, 1910 


CORRESPONDENCE IN REGARD TO THE LENGTH OF 
SERVICE PENSIONS OF THE CARNEGIE FOUNDATION 


GarrRIsoN-oN-Hupson, N. Y., 
November 8, 1910 
Present Cuartes F, Tuwine, LL.D., 
Secretary of the Board of Trustees 
of the Carnegie Foundation for 
the Advancement of Teaching. 

Sir: In the fourth annual report of the 
Carnegie Foundation for the Advancement of 
Teaching, the action of the trustees in connec- 
tion with the withdrawal of the retiring al- 
lowances for length of service is reported by 
you as follows: 

The rules as thus amended provide a retiring 
allowance for a teacher on two distinct grounds: 
(1) to a teacher of specified service on reaching 
the age of sixty-five; (2) to a teacher after 
twenty-five years of service in case of physical 
disability. 

Although these are the general rules governing 
retirement, the trustees are nevertheless willing 
to grant a retiring allowance after the years of 
service set forth in Rule 1 [Rule 2?] to the rare 
professor whose proved ability for research prom- 
ises a fruitful contribution to the advancement 
of knowledge if he were able to devote his entire 
time to study or research; and the trustees may 
also grant a retiring allowance after the years of 
service set forth in Rule 1 [sic] to the executive 
head of an institution who has displayed distin- 
guished ability as a teacher and educational ad- 
ministrator. 

President Jordan has printed in the NV. Y. 
Evening Post the resolutions adopted by the 


trustees as follows: 
It was also on motion, duly made and seconded, 
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resolved that first, the executive committee be 
instructed to safeguard the interests of the fol- 
lowing classes of cases: (a@) those who have re- 
search work in view and have shown themselves 
unmistakably fit to pursue it; (6b) those whose 
twenty-five years of service includes service as a 
college president; and (c) those in whose mind a 
definite expectation has been created by official 
action that they will be accorded the benefit of 
the foundation within the year 1910; and that, 
secondly, the executive committee be authorized 
to formulate regulations in accordance with these 
instructions. 


This statement seems not to agree with the 
resolution which the trustees are said to have 
adopted. According to the resolution pro- 
fessors who have shown themselves unmis- 
takably fit to pursue research work are en- 
titled to retire, whereas you speak of the 
“rare professor.” According to the resolution 
all presidents may retire, whereas according 
to your statement they must have displayed 
distinguished ability. According to the reso- 
lution the right to retire was continued 
through 1910, whereas no reference is made 
to this in your report. 

In view of these discrepancies I venture to 
ask whether the resolution passed by the trus- 
tees was correctly given by President Jordan 
and for permission to make public your reply. 

Respectfully, 
J. McK. Carrey 


PrEsIDENT’s Room 
WeEsTERN Reserve UNIVERSITY 
ADELBERT COLLEGE 
CLEVELAND 


11 November, 1910 
My dear Mr. Cattell: Let me thank you for 
your note of November eighth. I find, on re- 
ferring to my minutes, that the question 
which you ask can be more comprehensively 
and definitely answered by President Pritchett 
than by me. I am, therefore, sending your 
letter to him with a copy of this note to you. 
Believe me, with much respect and regard, 
Ever yours, 
Cuarites F. Tuwine 
Mr. J. McK. Cattell, 
Professor, ete. 
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Garrison-on-Hupson, N. Y., 
November 8, 1910 
Dr. Henry S. Prircnerr, LL.D., 

President of the Carnegie Foundation 

for the Advancement of Teaching. 

Sir: I venture to ask the ruling of the Car- 
negie Foundation for the Advancement of 
Teaching as to whether I shall be entitled to 
retire for length of service in 1913, when I 
shall have served for twenty-five years as full 
professor of psychology, three years at the 
University of Pennsylvania and twenty-two 
years at Columbia University. I do not know 
that I shall wish to do so, but since the an- 
nouncement of the rules of the foundation, I 
have regarded it as a privilege to which I am 
entitled and have shaped my plans accord- 
ingly. 

The resolution passed at the last annual 
meeting of the trustees, as printed by Presi- 
dent Jordan in the N. Y. Evening Post, con- 
tinues the privilege of retirement for length 
of service to “those who have research work 
in view and have shown themselves unmis- 
takably fit to pursue it.” The Fourth Annual 
Report does not print the resolution of the 
trustees, but says: “The trustees are never- 
theless willing to grant a retiring allowance 
after the years of service set forth in Rule 1 
to the rare professor whose proved ability for 
research promises a fruitful contribution to 
the advancement of knowledge if he were able 
to devote his whole time to study or research.” 

I assume that I should be entitled to retire 
according to the resolution passed by the 
trustees, though I have no claim to be classed 
as a “rare professor.” It seems difficult to 
reconcile the two statements quoted, and in 
any case it is not clear how the executive com- 
mittee will decide on the merits of professors 
or that it is desirable for it to exercise such a 
function. 

For the guidance of my colleagues as well 
as my own I consequently address this letter 
to you and ask that I be permitted to make 
public your reply. 

Respectfully, 
J. McK. CatteLt 
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Tue CARNEGIE FouNDATION 
FOR THE ADVANCEMENT OF TEACHING 
576 FirtH AVENUE 
New York 
OrricE OF THE PRESIDENT 
November 21, 1910 

Dear Professor Cattell: I am sorry that 
your letter of November 8 has remained so 
long unanswered. It came just as I was pre- 
paring for the annual meeting of my board 
of trustees, and I have had no opportunity to 
take up my correspondence until to-day. 

As you ean readily understand, the founda- 
tion does not undertake to say what will be 
done in the matter of an application for a re- 
tiring allowance to be made two years hence. 
The rules state with precision the normal con- 
ditions under which teachers may expect re- 
tirement and the executive committee will, of 
course, be governed by these rules. I under- 
stand your letter, however, to be an expression 
of a wish to ascertain what procedure is neces- 
sary on your part in order to apply for a re- 
tiring allowance as an exceptional case on the 
ground of a desire to devote your life to re- 
search, 

Using your own case as an illustration, the 
procedure would be as follows: 

You would first take the matter up with 
your university. If the university approved 
your request, it would present an application 
to the foundation on your behalf for a retiring 
allowance on the ground of special proved 
ability for scientific research. The founda- 
tion would ask that this request be accom- 
panied by a statement showing your research 
work for the past ten or fifteen years. It 
would then submit this statement to a number 
of recognized scholars in your field of science 
with two enquiries: (1) What is your opin- 
ion of the value of the research work of Pro- 
fessor Cattell as indicated in the enclosed 
papers { (2) Is this work of such a character 
as, In your judgment, to warrant the confer- 
ring of a retiring allowance upon Professor 
Cattell in order that he may give himself un- 
reservedly to the work of research? The 
foundation would be in large measure guided 
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in its decision by the opinions received from 
these scholars. 

I ought to add that the foundation would 
view with grave concern the possibility of 
your withdrawal from editorial duties. We 
should find it difficult to get along without the 
aid of your kindly and encouraging editorial 
scrutiny. 

Yours very truly, 
Henry S. PritcHett 
Professor J. McKeen Cattell, 
Garrison-on-Hudson, 


New York. 


GaRRISON-ON-Hupson, N. Y., 
November 23, 1910 
Presipent Henry S. Pritcuett, LL.D., 
The Carnegie Foundation for the 
Advancement of Teaching, New 
York City 

Sir: Your letter seems to indicate that you 
do not propose to follow the resolution which, 
according to President Jordan, the trustees 
adopted. You do not explain this departure 
or answer the question which I addressed to 
the secretary of the trustees and which he re- 
ferred to you for reply. You doubtless intend 
to make a statement and an explanation of the 
policy of the foundation in your forthcoming 
report. It is extremely desirable that these be 
such that the foundation may regain the con- 
fidence and respect of those for whose benefit 
it was established. 

Your last paragraph is presumably only 
legitimate irony; but it is open to the unfor- 
tunate interpretation that beneficiaries of the 
foundation may not criticize its conduct or 
the educational schemes it promotes. 

Respectfully, 
J. MoK. Cattretu 


Tue Carnecie FouNDATION 
FOR THE ADVANCEMENT OF TEACHING 
576 Firra AVENUE 
New York 
November 26, 1910 

OFFICE OF THE PRESIDENT 

Dear Professor Cattell: President Thwing 
has referred to me your letter of November 8. 

The language given in the first paragraph 
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of your letter is taken from the printed rules 
for retirement as formally adopted by the 
trustees and published in the Fourth Annual 
Report. There is a misprint, as you point 
out, in which Rule I. stands instead of Rule IT. 

The extract printed by President Jordan 
was taken from the minutes of the annual 
meeting and contained simply additional in- 
structions of the trustees to the executive com- 
mittee for their guidance in administering the 
rules as adopted. These general instructions 
to the committee directed them that in the 
administration of Rule II. in its revised form 
the executive committee was given such dis- 
cretion as would enable the committee to vote 
retiring allowances in the cases of those who 
have shown marked fitness for research, of 
those whose twenty-five years of service in- 
clude noteworthy presidential or other admin- 
istrative work in a college or university, and 
of those who had made definite preparation for 
early retirement under the old rule. 

I may add that in the past year the com- 
mittee has had very few applications upon the 
first mentioned ground. Whenever such ap- 
plications have been made, the committee has 
sought to ascertain through the scientific asso- 
ciates of the applicant a fair estimate of his 
research ability. No applications have as 
yet been approved by the committee upon the 
second ground mentioned. A retiring allow- 
ance asked upon the third ground has been 
voted by the committee in each case in which 
the applicant had actually announced his pros- 
pective retirement to the college authorities 
or had really modified his plans to take ad- 
vantage of retirement within the next few 
years. J1 think this answers fully your 
enquiry. 

Very truly yours, 
Henry S. Pritcuett 

Professor J. McKeen Cattell, 

Garrison-on-Hudson, 
New York 
QUOTATIONS 
MEDICAL RESEARCH 


In his speech, which we reported yesterday, 
at the inaugural meeting of the Oxford 
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Branch of the Research Defence Society, Lord 
Cromer remarked with much truth and point 
that the mere name of the society in whose 
behalf he was appealing “carried with it to 
some extent an implied reproach on the 
state of public opinion in this country.” 
Medical research needs, or ought to need, no 
defence. On the other hand, for the senti- 
ment which would impede its progress by dis- 
countenancing all experiments on living ani- 
mals no defence is logically possible, unless 
those who entertain it are prepared to main- 
tain that no possible advantage to mankind 
ean justify experiments on animals which may 
cause them pain and often result in their 
death. It is this thesis which really needs 
defence, and not the pursuit of medical re- 
search even by means of vivisection. Dr. 
Osler went straight to the point when he said: 
“The question was this—Were they justified 
in using animals to gain a knowledge of the 
cause and cure of disease? A majority of 
thoughtful people maintained that they had 
the right, and they must employ vivisection, 
taking care that the animals suffered a mini- 
mum of pain.” There are doubtless many 
people who will dispute all these propositions 
and deny, first, that we are justified in using 
animals to gain a knowledge of the cause and 
cure of disease; secondly, that a majority of 
thoughtful people recognize the existence of 
any such right; and, thirdly, that the prac- 
tise of vivisection is necessary to the exercise 
of that right. Some of them, indeed, would 
probably go so far as to deny that the pursuit 
of medical research by means of vivisection 
has materially increased our knowledge of the 
cause and cure of disease. 

We would speak with due respect of those 
who entertain these opinions, but we can not 
pretend to agree with them. Those who hold 
that we are not justified in using animals to 
gain a knowledge of the cause and cure of 
disease must hold, if they are logical and con- 
sistent, either that we are not justified in kill- 
ing animals at all, or that in killing them we 
must inflict no pain that can be avoided. In 
the former alternative they must abstain from 
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all forms of animal food, and in the latter 
they must eschew and condemn every kind of 
sport. It follows, too, as Lord Cromer pointed 
out, that they, as well as all who, without 
sharing their extreme opinions, object to vivi- 
section on principle, must decline to avail 
themselves of the knowledge acquired by the 
bacteriologist whenever they are ill themselves 
or illness occurs in their families. If all anti- 
vivisectionists displayed the courage of their 
opinions to this extent there would, we imag- 
ine, be very few anti-vivisectionists left and 
the Research Defence Society would find its 
occupation gone. We should regret this re- 
sult, because we need not hesitate to acknowl- 
edge that the practise of vivisection does need 
regulation, and that the anti-vivisectionists, 
in spite of their occasional resort to methods 
and arguments which Lord Cromer did not 
hesitate to characterize as “in the highest 
degree unscrupulous,” have in some degree 
helped to define the proper limits of such 
regulation. But in truth the defence of re- 
search and of vivisection, properly regulated, 
as ancillary and even indispensable to it, is, 
as Lord Cromer showed, irresistible in its 
cogency. “Step by step, the microorganism 
of all the principal diseases—relapsing fever, 
leprosy, typhoid, tuberculosis, cholera, diph- 
theria, tetanus, influenza, plague and dysen- 
tery—had been tracked to its lair.” By this 
discovery all these diseases have been rendered 
much more amenable to remedial treatment 
and preventive control, and in favorable con- 
ditions some of them have been, for all prac- 
tical purposes, extirpated. It is now almost 
impossible for the cholera or the plague to 
effect a lodgment in this country; and there 
need be no serious anxiety about the recent 
mysterious outbreak at Freston in Suffolk. 
The case of the plague, on which Lord Cromer 
dwelt at some length, affords a crucial in- 
stance of the value of bacteriological research. 
Its prevalence in certain districts in India 
was found to be associated with the prevalence 
of rats, and, further, the chain of causation 
was traced through the rat to the particular 
kind of flea with which the rat was infested. 
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This led by means of experiments on living 
rats and their fleas to the discovery of the 
anti-plague vaccine by Mr. Haffkine. When 
this point was reached after some years of 
observation the practise of inoculation with 
the vaccine was gradually introduced. The 
results were astonishing and should be con- 
vineing. “In the Punjab, whose aggregate 
population was about 827,000, some 187,000 
were inoculated four months before the plague 
appeared, and some 640,000 were not inocu- 
lated. Only 314 deaths occurred amongst the 
inoculated, while no fewer than 29,723 oc- 
curred amongst those who had not been inocu- 
lated.” In other words, about 8,000 lives were 
saved in consequence of prolonged bacteriolog- 
ical researches conducted by means of experi- 
ments on living animals. Would the anti- 
vivisectionists insist that those 8,000 lives 
should be sacrificed in order that a few hun- 
dred, it may be, of rats or guinea-pigs should 
be spared the pains that are inseparable from 
properly regulated vivisection? If not, what 
are we to think of their far from scrupulous 
methods and their incessant appeals to popular 
prejudice and perverted sentiment ? 

By a fortunate, though undesigned, coinci- 
dence we printed yesterday in our South 
American Supplement a statistical statement 
by the chief sanitary officer of the Isthmian 
Canal Commission of the results of recent 
sanitary effort in the Isthmian region. Bac- 
teriological research has demonstrated that 
many of the diseases incidental to a tropical 
region like this are caused, not by the tropical 
climate, nor by any emanations from the 
soil or waters, but by the introduction into 
the human system of specific microorganisms 
by means of the bites of insects—just as the 
plague is conveyed in India by means of the 
bites of the rat flea. Here, again, science 
having ascertained the cause has been enabled 
very largely to mitigate and control the effect. 
It was in 1905, when the Canal Zone came 
under the sanitary control of the United 
States, that sustained efforts were initiated to 
mitigate the devastating scourge of these trop- 
ical diseases. There has been no case of either 
plague or yellow feyer on the Isthmus since 
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1905. In that year the death-rate for the city 
of Panama was 65.82 per 1,000; its popula- 
tion had risen from 21,984 in 1905 to 40,801 in 
1909, but the death-rate had fallen to 25.44 
per 1,000. In the Canal Zone, including the 
cities of Colon and Panama, the population 
has risen from 56,624 in 1905 to 135,180 in 
1909, but the death-rate has fallen from 49.94 
to 18.19 per 1,000. Among the employees, 
who numbered 16,511 in 1905 and 47,167 in 
1909, the death-rate has fallen from 25.86 to 
10.64 per 1,000. In 1905 the number of pa- 
tients admitted to the hospitals for malaria 
alone was 514 for every 1,000 employees, and 
in 1906 it rose to 821; but in 1909 it had fallen 
to 215 for each thousand employees. These 
astonishing results reflect infinite credit on the 
sanitary department of the Isthmian Canal 
Commission, and they also point to the almost 
incalculable benefits, actual and potential, de- 
rived by mankind from sustained bacteriolog- 
ical research. It is true that they have in- 
volved the extirpation, not perhaps always by 
painless methods, of countless myriads of mos- 
quitoes and other small deer—some of them 


possibly vertebrate; and for all we know this 
may be, as it logically ought to be, a source of 
infinite pain to the more extreme of the anti- 
But after all we may ask 
them with the distinguished American quoted 
by Lord Cromer, “ At how many rabbits or 
guinea pigs do you value your wife, your hus- 


vivisectionists. 


band or your child?” That, as Lord Cromer 
said, puts the case in a nutshell. For without 
experiments on living animals there can be 
very little advance in bacteriology.—The Lon- 
don Times. 





SCIENTIFIC BOOKS 


Experiments on the Generation of Insects. 
By Francesco Rept. Translated from the 
Italian edition of 1688 by Mas Biaetow. 
8vo, pp. 160, illustrated. Chicago, The 
Open Court Publishing Co. 1909. 

The appearance in 1668 of Redi’s “ Esperi- 
enze Intorno alla Generazione Degl’ Insetti ” 
was a notable scientific event. This book em- 
braced the first published results of experi- 
ments to determine the truth or falsity of an 
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old scientifie dogma, and it remains as a mile- 
stone on the highway of biological progress. 
By supplying an attractive edition of this bio- 
logical classic the translator (Mab Bigelow) 
has rendered a service to biologists and to 
others with intellectual interests in the 
progress of human thought. The translation 
is from the fifth Italian edition of 1688 and 
contains photographie reproductions of the 
title page and of all the illustrations. These 
consist of twenty-nine plates, and twelve 
other cuts in the form of text-figures and full- 
page illustrations, in some cases, with several 
figures to one cut. The pictures are fac- 
simile except as to size—most of them having 
undergone some reduction to fit the dimen- 
sions of the volume—and it is a satisfaction 
to have the entire work so well reproduced. 

In Redi’s time the belief that living forms 
arise spontaneously from lifeless matter 
through the action of natural forces was of 
long standing. This was according to the 
teachings of Aristotle and it had scarcely 
been questioned before the experimental tests 
of Redi. At the time of the publication of the 
first edition of his book the microscopic organ- 
isms were unknown and the doctrine of spon- 
taneous generation of life was held for rela- 
tively large animals as frogs, mice, insects, 
ete. As one of the writers of the period said, 
“To question this is to question reason, sense 
and experience.” The great service of Redi 
was to replace this belief in abiogenesis by 
that of biogenesis, or life only from previously 
existing life. 

Redi’s book is a long letter addressed to 
Carlo Dati, in which he pleads for the experi- 
mental method, and, after a review of the 
opinion of earlier writers, with many modest 
protestations, he describes his experiments 
and conclusions. He says (p. 33): 

Belief would be vain without the confirmation 
of experiment; hence in the middle of July I put 
a snake, some fish, some eels of the Amo and 4 
slice of milk-fed veal in four large, wide-mouthed 
flasks; having well closed and sealed them [con 
carte e spagi, as another edition says], I then 
filled the same number of flasks in the same way, 
only leaving these open... . 


Maggots appeared in the open flasks to 
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which flies had free access, but no visible form 
of life appeared within the meat in the closed 
flasks, although an occasional egg or mag- 
got was deposited upon the paper that covered 
them. After a long digression Redi continues 
(p. 36): 

I thought I had proved that the flesh of dead 
animals could not engender worms unless the 
semina of live ones were deposited therein, still, 
to remove all doubt, as the trial had been made 
with closed vessels into which the air could not 
penetrate or circulate, I wished to attempt a new 
experiment by putting meat and fish in a large 
vase closed only with a fine Naples veil, that 
allowed the air to enter. 

Under these conditions he found the meat 
remaining free from maggots or other forms 
of life visible to the unaided eye. The results 
of these simple and homely experiments, to- 
gether with the reasoning of Redi, served to 
change the belief in the occurrence of spon- 
taneous generation of life. It is true that 
after the discovery of microscopic organisms 
the question had to be tested with especial 
reference to these minute forms of life, but 
the experiments of Redi stand as the first 
published ones to make a scientific -onset 
against the ancient dogma. The book is of 
varied contents and, naturally, all parts of it 
are not of equal interest and significance. 
His long disquisition on the origin of bees is 
discursive and tiresome. His letter embraces 
observations and comments on the poison of 
scorpions, on spiders, cheese worms, fruit 
flies, frogs, grafting experiments, galls, silk- 
worms, butterflies, lice, etc. In reference to 
galls, he concludes that nature produces the 
gall for the generation of the insect, and that 
the fly that proceeds from the gall arises not 
from an animal egg, but from the modified 
tissues of the plant. One rather amusing cir- 
cumstance is his testing on a human being 
the effect of meat poisoned by the sting of a 
scorpion. He says (p. 61): 

Having had frequent proof that animals killed 
by a snake’s bite, or tobacco, which is a terrible 
poison, can be eaten with impunity, I gave these 
pigeons to a poor man, who was overjoyed, and 
ate them with great gusto, and they agreed with 
him very well. 


The book is well translated and the Italian 
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is rendered into the equivalents of modern 
science—as tossico, translated toxin (p. 48) 
and uova, translated variously egg and pupa, 
according to the context. The bibliographical 
references to Redi and his work are not espe- 
cially well chosen. Even so brief a list might 
be improved by making a few substitutions. 
One misses especially reference to Guiart’s 
article on Redi in the first volume of the 
Archives de Parasitologie, and to Huxley’s 
analysis of Redi’s “Esperienze” in his ad- 
dress before the British Association at Liver- 
pool in 1870. These might be substituted for 
the references to Cuvier and to Pouchet. 
Guiart’s article contains a very fine portrait 
of Redi. The fine edition of Redi’s works in 
nine volumes, Milan, 1809-11, also contains a 
well-written life of Redi and an attractive 
portrait. In this edition the “ Esperienze 
Intorno alla Generazione Degl’ Insetti,” al- 
though essentially the same, is somewhat 
fuller than in the edition of 1688. It should 
be noted, however, that in the edition of his 
complete works, the illustrations of the “ Es- 
perienze” are engraved on a smaller scale 
and do not in any sense equal the photographic 
reproductions in the present volume. 

The growing interest in the historical 
phases of biological investigation makes the 
appearance of this volume timely and we 
predict for it a deservedly wide circulation. 

Wituiam A. Locy 





EDUCATION A NATIONAL FUNCTION * 


THE condition of American education to- 
day is in many respects a national reproach. 
In no other nation claiming to be civilized is 
there at the present time so large a popula- 
tion in such educational degradation as the 
American negro. No other population, 
equally numerous, to be found within the 
limits of any civilized nation so deprived of 
educational facilities and opportunities. 

If there is any situation in our present 
society, for which the nation as a whole is 
responsible, surely the condition of the Amer- 

1 Abstract of an address by Dr. Edmund J. 
James, president of the University of Illinois, be- 
fore Minnesota Teachers’ Association in St. Paul, 
Minnesota, November 3, 1910. 
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ican negro is such. The establishment of 
slavery was brought about by the cooperation 
of north and south alike. The continuance 
of slavery was recognized and supported by 
the constitution and the law, and upon the 
abolition of slavery the American negro was 
in reality, and should have been in fact, a na- 
tional ‘ward. 

Further, in no other great civilized nation 
are there so many worthy members of the 
community in such a state of ignorance and 
provided with such meager educational ad- 
vantages as the so-called “poor whites” of 
the mountainous districts of the south, and 
as the population of other districts occupied 
by people resembling the Georgia “ crackers,” 
and the inhabitants of other similar regions 
in which they may be found in the north as 
well as in the south. 

Nay, further, in no other civilized country 
are the teachers in the rural districts of the 
nation, as a whole, and for that matter, in 
many villages and towns, so untrained and un- 
skilled, with so little experience or fitness for 
the work, as is the case in the United States 
of America. 

In no other civilized country does the na- 
tion, as a unit, concern itself so little about 
the vital educational interests of the people 
as a whole. 

And yet of all modern nations the United 
States is more dependent for its prosperity 
in the long run upon universal education 
than any other. 

In a republic, of all forms of government, 
the welfare of each section, and of the whole, 
is bound up with the educational condition 
of each section, district and locality. In a 
free government where every man counts in 
certain matters as much as any other man 
ignorance in any locality, or in any individ- 
ual, is a menace to all localities and all in- 
dividuals. Intelligence and education in any 
district are an asset for all districts and for 
the whole nation. 

Of all republics the United States is most 
interested in maintaining a vital and efficient 
educational system. No other state is re- 
ceiving so many ignorant people from so 
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many different nations with such varying 
standards of religion, morals and conduct 
No other state is finding the fundamental 
basis of national unity so persistently under- 
mined by foreign currents of thought and 
feeling. 

The fate of the nation is consequently 
bound up with the assimilation of these ele- 
ments as soon as possible with their complete 
incorporation into our body politic and so- 
cial, and above all with their continuous up- 
lift toward an ever higher standard of eco- 
nomic and moral efficiency. And yet toward 
accomplishing all this the nation, as a unit. 
is doing almost absolutely nothing. | 

We are spending enormous sums of money 
upon the army and upon the navy. We pride 
ourselves upon being a peaceful nation and 
yet we are spending more, and always have 
spent more, upon military defense and offense, 
as a nation, than upon all other objects and 
for all other purposes whatsoever. We have 
spent money like water upon the improvement 
of our rivers and harbors. We are planning 
to spend still more and if it were wisely spent 
it would be well. We are upon the verge of 
adopting a policy of internal improvements 
which will cast far into the background all 
that we have thus far done. 

Side by side with the conservation of our 
national resources we are considering even 
larger plans for the development of our na- 
tional resources on an even larger scale. 

And yet we are doing little as a nation to 
conserve the greatest of our national resources 
—the intellect and health of our people. And 
we are doing still less to develop what is, 
after all, the greatest asset of any nation— 
the brains of its people. We have doubtless 
wasted much of our heritage. Such a waste 
is a sin and bitterly we shall pay for it. But 
the saving which we may affect, after all, by a 
more reasonable policy in these matters rep- 
resents but a small increment to our national 
wealth compared with what may be added by 
the intelligent development of national talent, 
such as brought about by a reasonable, com- 
prehensive, well-supported educational system. 

When the constitution was adopted, the 
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nation handed over to the federal government 
some of the most fruitful sources of revenue. 
It left with the states some of the heaviest 
burdens of expenditure. The time has come 
when a readjustment in this respect should be 
brought about. Education should be made in 
form, what it is in reality, a national func- 
tion. It should be placed by the side of the 
army and the navy, and internal improve- 
ments and federal justice as one of the great 
and fundamental functions of the American 
people finding its expression in every de- 
partment of our national life; from the rural 
district of our remotest states to the federal 
government at Washington. 

Such a policy means federal appropriation 
on a large scale for the development of na- 
tional education. It would naturally end in 
a secretary of education who, as a member of 
the cabinet, should represent in a concrete 
form the beginning of a new and larger policy 
calculated to bring about new and larger re- 
sults in the educational field. 

We have done much as a nation to help de- 
velop our material resources. We have done 
little to help develop our intellectual resources 
which, after all, underlie and determine the 
possible development of our material re- 
sources, 

Our school system should reach every child 
in the nation with effective elementary teach- 
ing. It should offer elementary technical 
training for vocation to every child. It 
should offer the advantages of high school, 
1. @., secondary, education to all children who 
may be able intellectually to profit by it. It 
should bring to all the youth of a country 
who desire it the chance to train themselves 
scientifically for their future vocations. The 
returns for such expenditure would exceed by 
far all returns thus far made upon invest- 
ments in internal improvement of a material 
sort. If the nation would give its attention 
earnestly to the matter of establishing such a 
school system, as should in every section of 
the country find out the natural abilities of 
its children and then assist in developing 
them to the highest possible degree of trained 
efliciency, an era of national expansion, na- 
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tional development, national influence, of in- 
crease of national wealth, would dawn upon 
us such as the world has not thus far 
dreamed of. 





SPECIAL ARTICLES 


OCCURRENCE OF THE ACIDIAL STAGES OF WILLOW 
AND POPLAR RUSTS IN NATURE 


THE writers have frequently collected the 
teulotosporic stages of the rusts, Uredo 
(Melampsora) bigelowii (Thiim) Arth., on 
species of Salix and U. (Melampsora) me- 
duse (Thiim) Arth., on species of Populus, 
in the vicinity of Ithaca, N. Y. Knowing 
that the excidial stage should be found on 
species of Larix, frequent search has been 
made for this stage on the larch trees on the 
Cornell campus. One tree in _ particular, 
which grew in close proximity to a badly 
rusted willow tree, was watched through sev- 
eral seasons, but the ecidia were never 
found. On May 23, 1910, however, Mr. W. 
H. Rankin, a graduate student in the depart- 
ment, found a tree of Larix decidua on the 
campus, which appeared decidedly yellow 
from an extreme infection of the Melamp- 
sora. Recognizing the fungus, we went to 
the tree and found growing with interlocking 
branches, a tree of Salix cordata. Examina- 
tion of the fallen willow leaves of the previous 
year showed an abundance of the teleuto- 
sporie crusts. During the past summer the 
tree has been largely defoliated by the ex- 
treme attack of the Uredo stage. Teleuto- 
spores have also developed again in abundance. 
A few days later, May 28, we were collecting 
in a swamp (Michigan Hollow) six miles 
south of Ithaca, and again found a larch tree 
(L. laracina) attacked by an ecidial stage of 
a rust. Search was at once made for willow 
trees and a clump located at some distance. 
Careful examination of fallen leaves failed 
to reveal the presence of teleutosporic crusts. 
We then turned our attention to some trees of 
Populus deltoides in the vicinity and here we 
found teleutosporic crusts on the fallen 
leaves. 

Specimens of all of the collections were 
sent to Mr. F. D. Kern, Lafayette, Ind., who 
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gave them critical examination. Under date 


of June 14, he writes: 

In regard to the Lariav rust, I am convinced that 
you are right in both cases. As you will note 
from the “ North American Flora” which we have 
published, the Salia and Populus forms are very 
similar. Since your material came in, I have gone 
over it very carefully and I feel sure that they do 
have some fundamental differences. The Larix 
rust associated with Saliz has been collected be- 
fore, once in Alberta and once in Wisconsin. The 
one associated with Populus has been proven by 
cultures, but not before collected. 


H. H. WuHetzet, 
D. Reppick 


DEPARTMENT OF PLANT PATHOLOGY, 
CORNELL UNIVERSITY 


SOCIETIES AND ACADEMIES 
THE NATIONAL ACADEMY OF SCIENCES 


THE academy met at St. Louis from November 
8 to 10, when the following program was pre- 
sented: 

Tuesday, November 8 

“Some Problems of Stellar Motion,” George C. 
Comstock. 

“ Preliminary Note on the Sun’s Velocity with 
Respect to Stars of Spectral Type A,” Edwin B. 
Frost. 

“On the Origin of Binary Stars,” Forest R. 
Moulton. 

“The Cycadophytes,” John M. Coulter. 

“A Monograph of Agave in the West Indies,” 
William Trelease. 

“The Mode of Chromosome Reduction,” Regi 
nald R. Gates (introduced by Mr. Trelease). Fol- 
lowed by a demonstration under the microscope. 

Visit to Washington University and demonstra- 
tion of Professor Nipher’s experiments on wind 
pressure and the electric discharge. 

Evening lecture in the Central High School 
auditorium (Grand Avenue and Windsor Place) — 
“China,” Thomas C, Chamberlin. 


Wednesday, November 9 


“The Front Range of the Rocky Mountains in 
Colorado,” William M. Davis. 

“Mutualism, Parasitism and Symbiosis,” George 
T. Moore (introduced by Mr. Trelease). Followed 
by a laboratory demonstration. 

Visit to the G. Cramer Dry Plate Works, under 
the guidance of Mr. Cramer and Dr. Wallace. 
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Thursday, November 10 

“Sugar Chemistry from the new Chemico-phys- 
ical Standpoint, or the Behavior of the Sugars 
toward Enzymes, Alkalies and Oxydizing Agents . 
John U. Nef. 

“Molecular Rearrangements in the Camphor 
Series: Isocamphorie Acid,” William A. Noyes 
and Luther Knight. ; 

Inspection of the river front, bridges, electric 
power plants and municipal waterworks, under 
the guidance of the Hon. Maxime Reber, president 
of the board of public improvements of the city 
of St. Louis. 


THE PHILOSOPHICAL SOCIETY OF WASHINGTON 

THE 682d meeting of the society was held on 
October 22, 1910, President Woodward in the 
chair. Two papers were read: 


Present High Temperature Work Abroad: Dr. A. 
L. Day, of the Geophysical Laboratory of the 
Carnegie Institution of Washington. 

The paper dealt with the speaker’s observations 
while recently visiting the three principal physical 
laboratories of Europe, in France, Germany and 
England, with special reference to the present 
status of high temperature work now in progress 
in those countries. The reasons why none of these 
countries are at present active in high tempera- 
ture work was explained, and it was also stated 
that such work would soon be resumed by them. 

At the Reichsanstalt good activity was found in 
vapor tension and absolute temperature deter- 
minations and radiation measures at these temp- 
eratures. In this connection Nernst’s spectro- 
bolometric measures were mentioned. 

The speaker told of his efforts to calibrate a 
thermo-element by means of the boiling point of 
sulphur, and of finding a difference of about one 
and one half degrees from the gas thermometer. 
This led him to inquire into the previous deter- 
minations of the sulphur boiling point and of the 
conditions surrounding them. The difficulties of 
making such determinations were explained at 
some length. 


Weather Proverbs and their Justification: Dr. W. 
J. Humpnreys, of the U. S. Weather Bureau. 
The paper dealt especially with the causes of 

the phenomena described by some of the useful 

proverbs and the relation of these phenomena to 
others they precede. 

Weather conditions have always exerted great 
influence upon human affairs, and due to which 
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many rules have been formulated in all ages and 
by all peoples for foretelling coming changes of 
weather, some of which rules have more or less 
to support them and are worthy of careful consid- 
eration and study, since they have in them accu- 
rate descriptions of the phenomena and state the 
events following them. 

Although most countries now have a national 
weather service which gathers accurate informa- 
tion of meteorological conditions all over a con- 
tinent, yet, in general it is not practicable to fore- 
east the weather conditions for definite hours, nor 
for particular farms and villages; also it is not 
possible in many places to get official forecasts or 
maps upon which to base one’s own conclusions, 
and under such circumstances certain weather 
signs are of special value. 

Several classes of proverbs were quoted by the 
speaker and were discussed at some length. 
Among these were those in reference to the sea- 
sons, the sun, sky color, coronas and haloes, the 
moon, the stars, the wind, the clouds, sound, etc., 
especial reference being made to those which are 
concerned with sky coloring, including the physical 
justification for the opposite meanings of a red 
sky in the evening to that of a red morning sky. 


R. L. FARIS, 
Secretary 


THE CHEMICAL SOCIETY OF WASHINGTON 

THE 201st meeting of the society was held at 
the Cosmos Club on Thursday, November 10, 1910. 
No papers were read. The election of officers re- 
sulted as follows: President, W. W. Skinner; First 
Vice-president, J. A. Le Clere; Second Vice-presi- 
dent, Reid Hunt; Secretary, H. S. Bailey; Treas- 
urer, F. P. Dewey; Councilors of the American 
Chemical Society, W. D. Bigelow, Perey H. 
Walker, S. F, Acree. The election of the members 
of the executive committee was postponed one 
month. Resolutions of sympathy were passed in 
regard to the late Dr. Wm. H. Seaman. After the 
adjournment, a smoker was given in honor of the 
Association of Official Agricultural Chemists, 
about 150 participating. The attendance at the 
election was about 100, President Failyer pre- 
siding, 

J. A. LE CLERC, 
Secretary 


THE BIOLOGICAL SOCIETY OF WASHINGTON 


THE 472d regular meeting of the society was 
held in the new hall of the Cosmos Club, on 
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October 15, with Vice-president E. W. Nelson in 
the chair. 

The principal communication of the evening was 
by Ch. Wardell Stiles on “ Work of the Committee 
on Nomenclature at the Graz Zoological Con- 
gress.” Dr. Stiles told of the organization, meth- 
ods of procedure and future plans of the com- 
mittee. It is hoped that with cooperation of the 
leading zoologists of the world decided progress 
toward stability of nomenclature will soon be 
made. The paper was discussed by L. O. Howard, 
Marcus W. Lyon, Theodore Gill, E. W. Nelson 
and others. 

THE 473d regular meeting was held in the hall 
of the Cosmos Club on October 29, with President 
T. S. Palmer in the chair. The following com- 
munications were presented, both illustrated: 
Some Foreign Entomologists and their Work: 

L. O. Howarp. 

Periodic Movements of Birds in Relation to the 

Weather: W. W. Cooke. 

The communications were discussed by a number 
of members. Fifty-six persons were present. 

D. E. LANTz, 
Recording Secretary 


THE BOTANICAL SOCIETY OF WASHINGTON 


Tue sixty-fourth regular meeting was held in 
the Assembly Hall of the Cosmos Club, Friday, 
October 28, 1910, at eight o’clock P.M. President 
Wm. A. Taylor presided. Thirty-eight members 
were in attendance. 

Mr. H. C. Gore reported new facts developed 
during the study of the processing of Japanese 
persimmons. In experimenting with a modifica- 
tion of the Japanese method in which alcohol was 
used as the active agent instead of saki, it was 
found that the fruits often become soft and that 
the alcohol seemed to stimulate the softening as 
well as increase the rate of the disappearance of 
soluble tannin. Prinzen-Geerligs has observed that 
on keeping bananas in an atmosphere deprived of 
oxygen, the fruit remained firm, and the use of 
some inert gas in which to keep the persimmons 
during the processing suggested itself. Experi- 
ments were therefore tried in which the air was 
displaced by carbon dioxide. A marked retarda- 
tion in softening occurred while the fruits proc- 
essed successfully, both in vapors of alcohol and 
also in presence of carbon diowide alone. Alcohol 
therefore is unnecessary in processing persimmons. 
Whether the fruits become non-astringent as a 
result of the exclusion of oxygen, or because of the 
specific activity of carbon dioxide, is as yet unde- 
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termined. Five varieties of Japanese persimmons 
were found to process satisfactorily in carbon 
dioxide in from three to five days. 

The following papers were read: 


The Behavior of Pure Line Cultures of Glomer- 
ella: Dr. C. L. SHEAR. 

Studies of pure line pedigreed cultures of a 
species of Glomerella obtained from an acervulus 
on a leaf of the avocado (Persea gratissima) were 
made, starting with a single conidium isolated in 
a poured plate and transferred to a tube of corn- 


meal agar. Twenty-three successive generations 
were grown from this culture and carefully com- 
pared with each other. 

Single ascospore cultures obtained in the same 
manner from the same initial culture were also 
made and studied through seven generations. All 
were grown on the same medium and kept under 
apparently the same conditions of environment. 

Variations in all the characters of the organism 
occurred. The variations of the conidial fructi- 
fications and perithecia were most striking. The 
greatest variation was shown in the series origin- 
ated from a single conidium. Some of the char- 
acters were transmitted for several generations 
and then either suddenly or gradually disappeared. 
Others appearing suddenly in one generation were 
not transmitted to the next, but reappeared in 
later generations. 

The kinds of variation occurring and their be- 
havior were so erratic that they are not easily 
classified or explained. Whether these variations 
should be regarded as new expressions of latent 
hereditary characters, as fluctuating variations, or 
as mutations, is not clear. Much more data must 
be collected before any satisfactory conclusion can 
be drawn. Though the physical, chemical and 
biological characters of environment of the organ- 
ism were supposed to be the same, it is possible 
that some of the variations observed may have 
been in some way induced or influenced by some 
slight unrecognized variation of some environ- 
mental factor or factors. It seems more probable, 
at present, however, that some of the sudden and 
striking variations noted would more properly be 
referred to some other category not usually re- 
garded as primarily due to the influence of en- 
vironment. 


Line Breeding of Vegetables: Professor L. C. Cor- 
BETT. 
This paper outlined the commercial need for line 
breeding by citing the chaotic condition of such 
groups as the garden beet, in which the so-called 
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varieties are distinguished merely by the predom- 
inance of a given form. If, for instance. 60 per 
cent. of the plants in any sample are blood turnip 
although the other 40 per cent. may be composed 
of a number of different types, the variety is 
according to the trade blood turnip. What is true 
of the beet is also true of cabbage. The work the 
department of agriculture is doing in the line 
breeding of lettuce, cauliflower, cabbage, beets, 
tomatoes and beans was described and illustrated 
by photographs. The work is to make true rather 
than new types and strains. The trade already 
has too many so-called varieties. But there is 
great need of strains true to type, especially 
adapted to particular uses and industries. 

Some Aspects of the Species Question: Dr. E. L. 

GREENE. 
The full paper is to be published elsewhere. 
W. W. Srocxksercer, 
Corresponding Secretary 


THE ANTHROPOLOGICAL SOCIETY OF WASHINGTON 

THE 448th regular meeting of the society, the 
first of the present session, was opened by the 
president, Dr. J. Walter Fewkes, in the hall of 
the Public Library, October 18, 1910, 8 p.m. 

The speaker of the evening was M. Capitan, 
Professeur au Collége de France, who delivered a 
discourse entitled, “Apercu sur _ |’Archéologie 
Préhistorique de la France,” illustrated with lan- 
tern slides. The lecturer illustrated and described 
Swiss dwellings, dolmens and numerous imple- 
ments of the chase used by the prehistoric races 
of France. Frequent comparisons were made with 
archeological objects from America. It was shown 
that religious and superstitious motives largely 
entered into the making of the earliest rock in- 
scriptions. 

Among the views shown were a reindeer found 
at Brunequil; horses’ skulls; elephants; female 
figures on rocks and stele from Mas d’Azil; a re- 
production of the grotto at Lourdes, as also 
carved and incised figures of the horse and hip- 
potamus. The grotto of Eyzies, Dordogne, where 
Mr. Otto Hauser has carried on extensive excava- 
tions, was also thrown on the screen. Other 
slides illustrated household furnitures and uten- 
sils. It was also pointed out by the lecturer that 
the prehistoric inhabitants made use of the eleva- 
tions and rugged surfaces in the rocks in the 


delineation of their drawings. 
J. M. CASANOWICZ, 


Secretary 





